EErE 
ANNALS 
OF THE. UNIVERSITY 
OF STELLENBOSCH 


EDITED BY PROF. C. G. $. DE VILLIERS 


Co-editors: PROF. R. W. WILCOCKS 
“and PROF. J. A. WIID. 


Volume XVIN, Section A, No. 2 (1940) 


, A. N DUTHIE: Contribution to our 


Knowledge of the Genus Erio- 
oe mn 


ers SON PRICE 3/, 


NASIONALE PERS, BEPERK, CAPE TOWN 


Each contribution printed appears as a separate number, except. 


in special cases. 
Publication takes place twice annually. 
Contributions to the half-yearly issues must reach the Editor. not 
1ater than the 15th of July or the 15th of February of each. year. 
"The writer receives 50 free copies of his contribution. 
Contributions anid correspondence should be addressed to DR. R. 
W. WiLcooEs, The University, Stellenbosch. 


Exchange copies to. be sent to the LBRARIAN, The University, 
Stellenbosch. j 


ANNALE VAN DIE UNIVERSITEIT VAN. 
STELLENBOSCH. 


ANNALS OF THE UNIVERSITY N STELLENBOSCH 


Reeds verskene: Already published. 


A. 1. Perold: Ondersoekings omtrent Moskonfyt. (I., A., 1, 1923. Prys 1/-. 

Chas. K. Brain: 'The Intracellular Symbionts of some South African Goeci- 
dae. (IT, A, 2), 1923. Price 2/6: 

BR, W. Wilooeks! Oor die ,Ongeldige” Modi van die Sillogisme. (1, B, D, 1923, 
Prys 1/-. 

J. F. W. Grosskopf : Koperasie in Suid-Afrika. - (I, B., 2), 1923. Prys 1/-. 

P. A. van der Byl: Suid-Afrikaanse Dacryomycetaceae, 'Tremellaceae en 
Auriculariaceae. (.,.A, 3), 19238. Prys 1/- 

P. A. van der. Byl: Suid-Afrikaanse Lentinus-Soorte. ae Verwoerd: 
Peronospora Mesembryanthemi. '(I., A, 1), 1924. Prys 1 

Sir Geo. Cory, Gustav .Preller en W. Blommaert: Die Retief Dingaan- 
Ooreenkoms. (I., B. 1), 1924. Prys 3/6. 


Chas. K. Brain : Host Plant Index of South African Scale Insects (Coccidae). N 


(TT., A,, 2), 1924. Price -2/-.- 


A. ys Duthie: The ` Briospermums of the Sterlenbosch Flats. (L, A; 3), 


1924. Price'1/6. 
Len. Verwoerd: Suid-Afrikaanse Lycoperdaceae en Nidulariaceae. (TT, A, 
“2, 1925. Prys 1/6: 


J. A..W: -Th. Reimers: Correlations in the Exterior of Milk Cattle, (TEL, : 


“A., 9), 1995:” Price-l/-. 


HE Verwoerd: Die Afstomping van .Gemoedsaandoeninge. (HI, DB. D, 1926. sr 


Prys 2/6. 
A. L. Geyer: Die' Stellenbosse Gemeente in die! Agtiende Eeu, (IV, B., 1), 
1926: Prys 2/6. 


D. Hopwood: ' The Place-Names of the Country of Surrey, including London 


in Surrey. (IV, B., 2),”1926.. Price 2/6: 

A. C. Bouwman: Onderzoekingen over. Afrikaanse Syntaxis. (IV, B, 3), 1996. 
Prys 9/6. 

A. V..Duthie: Oontribution to. our' Knowledge of the. Stellenbosch Flora. 


The Species. of Anthericum and CElorophytum of the Stellenbosch 


Flats. (IV. A, 1), 1996.. Price 1/6. 


Len Verwoerd: 'n Bydrae tot ons kennis van die Suid-Afrikaanse Ustila-. 


ginales' of Brandswamme. (IV., A., 9), 1996. Prys 1/-. 
A. V. Krige: An Examination of (he “Tertiary and @uarternary Changes 
of Sea-level in South Africa, with special stress on the Evidence in 


. Favour of a recent World-wide Sinking of. Ocean-level. (V,, FA. 1) ART 


Price-1/6. 


BR. W. Wilcocks, F. Brummer en J.A. J. van nei 
Loodgieters en Skrynwerkers. V., 8. 1), 1927. Prys Beroeps toes vir 


[Vervolg op pag. 8 van. omslag 


eh df 


Contribution to our Knowledge of the 
Genus Eriospermum. 
by 


iv ED LENTE 


@ 
NASIONALE PERS, BEPERK, Cape Town. 
1940. 


Contribution to our Knowledge of the 
Genus Eriospermum. 


By AN V. DUTHIE. 


Dr. R. Marloth has made an intensive study, both in the field and 
in cultivation, of the more southern species of the genus Eriospermum, 
a study which extended over a long series of years and ended only 
with his death at Caledon on May 15, 1931. It seems fitting that his 
work should be continued at Stellenbosch where the first of his 
Botany lectures were given. 


The writers thanks are due to Mrs. R. Marloth for handing over 
her husband's collection of living tubers to the Botany Department 
of the Stellenbosch University; to Dr. I. B. Pole Evans, until recently 
Chief of the Division of Plant Industry, for the loan of Dr. Marloth's 
collection of dried material; to Prof. G. C. Nel for placing at the 
disposal of the writer a small glass-house attached to the Botany 
Department, and for other facilities for research; to Mr. $. Garside 
for photographs of unpublished Kew drawings, for the loan of 
literature not otherwise available, for the account of seed germination, 
for part of Section B.V. and for many helpful suggestions; to Dr. L. 
Bolus, Curator of the Bolus Herbarium, and to Mr. R. A. Dyer, for the 
loan of herbarium material; and to Messrs. H. Herre and G. Crafford 
for the photographs reproduced, and for unfailing help and interest. 


Several of Dr. Marloth's old collectors have provided additional 
material and information which is proving of the greatest value. 
Special thanks are due to Mr. V. $. Peers, Messrs. Hurling and Neil, 
Mr. R. A. Dyer, Mr. E. G. Bryant, Mr. H. Herre and to the Rev. G. 
Meyer. Among others who have kindly contributed living material 
and field observations are Dr. C. L. Leipoldt, Mr. $. Garside, Professor 
R. H. Compton, Miss. E. L. Stephens, -Captain T. M. Salter, Mrs. R. 
Marloth, Dr. H. G. Fourcade, Dr. 1. Bolus, Mr. F. R. Long, Mr. A. 
Wessels, Miss L. L. Britten, Dr. J. Luckhoff, Mr. J. Acock and students, 
past and present, of the Stellenbosch University. 


SECTION A. 


1. Historical note on the genus as a whole. 


Specimens of Eriospermum found their way to Europe during the 
second half of the seventeenth century. In 1678 Jacgues Breyn of 
Danzig received a drawing together with seeds and tubers which were 
sent to him from the Cape. 'The drawing was published as a large 
copperplate engraving, under the designation “Ornithogalo affinis 
radice tuberosa cyclaminis folio, flore pallide coeruleo” (J. Breyn 
Minus Cognitorum Plantarum Centuria, t. 41, p. 93, 1678). Tn 1701, 
Olaf Rudbeck (Rudbeck, O. and Rudbeck, O. Campi Elysii, p. 138, 
Fig. XIV) reproduced in woodcut a very poor copy of the original 
copperplate, using the name given by Breyn. The same year Caspar 
Commelin, Prof. of Botany at Amsterdam, also figured an Eriospermum 
from tubers grown in the Amsterdam Botanical Gardens (Hort. Med. 
Amst. IT p. 177, Fig. 88). 


The figures of Breyn and Commelin were considered by Linnaeus 
to be illustrations of the same species to which he gave the name 
Ornithogalum capense (L. Sp. Pl. Ed. I. 1758). There is, however, 
considerable difficulty in determining the two figures, though they 
are usually cited by later authors as synonyms of E. latifolium Jaca. 
Linnaeus also obtained from the Cape specimens of E&. spirale Berg, 
which were first described by him under the name Anthericum spirale 
L. Mant. alt. 224. 


The genus Eriospermum was established by Jacduin, Jacd. Collect. 
Suppl. p. 72, 1796, being usually cited; but the name Eriospermum, 
with short descriptions of several species, appears in Jacg. Icon. 
published between 1786 and 1793. When Bentham and Hooker's 
Genera Plantarum appeared in 1883 about 25 species of Eriospermum 
were recognised, and before the close of the century Baker had 
published descriptions of 38 temperate and 16 tropical species in the 
Flora Capensis and Flora of Tropical Africa respectively. Since 1900 
descriptions of new species have appeared from time to time, among 
them a number by Dinter from Great Namadgualand. 


N. Difficulties encountered in the determination of published species. 


Although the generic characters of Eriospermum are readily 
recognised it is more than usually difficult to distinguish many of 
the published species, with the result that named material in South 
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African and European herbaria is in great need of revision. 'The 
confusion obtaining is due in part to the incomplete nature of some 
of the types, many of which are housed in European herbaria, and 
to omissions or inaccuracies in type descriptions. Species have some- 
times been based on floral or on vegetative characters only, or even 
on a single, unpublished drawing. All information concerning the 
exact localities in which the older species were collected is lacking. 
The possibility of confusion is increased by the fact that most of 
the species flower and leaf at different seasons and that distinct 
species often grow intermixed, with the result that leaves and 
infiorescences of different plants have sometimes been associated on 
the same herbarium sheet. 'The absence of tubers, and of accurate 
information regarding the position of the growing point and the 
colour and texture of the tuber-fiesh, often add to the difficulty of 
correct identification. 


III. Methods of study used in this work. 


During the last eight years over 250 separate gatherings of 
Eriospermum tubers have been grown and studied at the Stellenbosch 
University, in addition to those belonging to Marloth's collection. 
During the time that the living material was kept out of doors it was 
found necessary to guard against the displacement of labels and the 
development of chance seedlings from wind-blown seeds. Some two 
years back the majority of the tubers were transferred to a small 
glass-house attached to the Botany Department of the University. 
This has necessitated artificial shading during the summer, and a 
certain amount of etiolation of leaves and infiorescences has resulted. 
But the greater ease of handling the material and the safeguarding 
of valuable tubers from possible accident has more than compensated. 
One interesting result has been that the dried remains of old leaves 
of one or two previous seasons are now sometimes found associated 
with the living leaf; another that the response ot different species 
to reduced illumination is clearly shown. Much of the necessary 
spadework of sorting, repotting, labelling, catalogtmng and arranging 
is at last complete. 'Tins have proved better than pots for growing 
the tubers, and zinc strips with embossed figures and letters have 
been found most satisfactory for labelling. 


In order to arrive at a true understanding of such a genus as 
Eriospermum, and before amended and enlarged descriptions of 
published species are possible, field work and the examination of 
herbarium material must be supplemented by the intensive study of 
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the living plant over a series of years, a point which Dr. Marloth 
has emphasised. He himself kept tubers in his garden for as long 
as ten years before they flowered. 


During the course of this investigation single tubers have often 
been isolated in order to obtain the leaf, inflorescence, flower and 
fruit. and these have been photographed before being dried for the 
herbarium. Juvenile leaves have been obtained from new growing 
points which have developed normally from old tubers or as the result 
of injury. Artificial pollination has occasionally been resorted to in 
order to secure fruits and seeds. Camera lucida drawings have been 
made of the more important flowers and floral parts, and the latter 
have been laid out in gum for future reference. In addition a con- 
siderable number of flowers and parts of leaves have been preserved 
in alcohol for morphological and anatomical study. Although the 
work is still at its beginnings it seems wise to publish some account 
of results already obtained, together with suggestions for future work. 


IV. General features of the genus Eriospermum and criteria to be 
used in delimitation of species. 


Eriospermum is a large genus of liliaceous plants which is con- 
fined to tropical and extra-tropical South Africa. All the species 
belonging to the genus are geophytes and are characterised by the 
possession of a subterranean tuber and woolly seeds. 'These features 
distinguish them sharply, both in the vegetative and in the repro- 
ductive phase, from species of allied genera. 


Seed structure.—The seeds, which are few in each loculus, are 
closely covered with long, unicellular hairs (Pl. I, Fig. 6). When 
mature the cylindrical embryo often projects beyond the fleshy 
endosperm. 


Germination.—The germination is rapid and occurs, at warm 
greenhouse temperature, in ten days to three weeks after sowing. 
There is considerable loss of germinating power after six months. 'The 
cotyledon is pushed up into the air, its end curved strongly and the 
tip (which acts as an absorbing organ) embedded in the endosperm. 
The root end of the embryo penetrates rapidly into the ground. At 
the soil surface the embryo develops a ring of hairs which attach 
it firmly to the soil These are not true root hairs, as they are 
produced from the surface of the cotyledonary sheath. 'The descend- 
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ing portion of the embryo, which is morphologically cotyledonary 
sheath, penetrates the soil, carrying the stem apex, hypocotyl and 
root apex with it, to a depth of up to three inches. During this stage 
the root proper does not elongate, the stem apex and hypocotyl being 
placed at the reguisite depth by the elongation of the cotyledonary 
sheath alone. 'Thus we see manifest even in the seedling one of the 
most striking characters of the genus, the great development of the 
leaf sheath. When the cotyledonary sheath has carried the stem ape, 
hypocotyl and root apex to a suitable depth the root begins slowly 
to elongate and the hypocotyl to enlarge and become tuberous. Af 
this stage the curved apex of the cotyledon, which has shed the 
testa, becomes erect, and by the time a well formed tuber is developed 
the cotyledon is beginning to wither at its apex. 


Gradually the cotyledon dies back to soil level and subseguently 
the stem apex produces the first foliage leaf, which reaches the 
surface of the soil by passing through the tube formed by the 
cotyledonary sheath. 'This seedling is like that of Allium in that it 
has a green cotyledon with an apex specialised as a sucker; but it 
differs from Allium in the great subterranean elongation of the leaf 
sheath, carrying the stem apex well below the soil surface. 'This 
type of seedling possessing both a green cotyledon with absorbing 
tip and an elongated, subterranean cotyledonary sheath is in fact a 
new type not previously described for Monocotyledons. 


In cultivation the seedlings produced the first foliage leaf in the 
same season in which they were grown, but under natural conditions 
it is possible that the cotyledon alone appears in the first growing 
season. 


TO grow seedlings of Eriospermum successfully it is necessary to 
have a considerable depth of light, sandy soil Waterlogged soil at 
the bottom of the seed pan causes rotting of of the root aper, 
hypocotyl and stem apex, all of which are situated at the end of 
the elongated cotyledon sheath, with results that are of course fatal 
to further development. 'The seedlings studied were grown in broad, 
deep lamp-glasses filled with coarse grained, clean and sterile sand, 
standing in dishes containing a Knop's water culture solution. The 
seedlings were thus supplied with water from below. 


In its young stage the tuber consists of the swollen hypocotyl, 
but subseguent growth results in gradual increase in size by formation 
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of new stem tissue from the growing point; thus at a later stage 
its morphology is that of a short, stout stem producing numerous 
adventitious roots and covered with a layer of soft cork produced 
by a well-marked cork cambium. The vascular system of the tuber 
consists of a complicated reticulum of hbundles situated a short 
distance below the tuber surface. 


In many species of Eriospermum e.g. E. latifolium Jacd., E. pro- 
liferum Baker, the mature tuber has its growing point situated on 
the lower side (in relation to the soil surface) and at the base of 
a deep groove along which the leaf sheath lies. In the seedling 
stage the growing point is of course at the top of the tuber and in 
some species it retains this position throughout life. 'The apparent 
inversion, which occurs in the majority of species, is brought about 
by the exeessive unilateral growth of the tuber issue, resulting in a 
bulging of one side of the tuber, thus gradually displacing the growing 
point to that side and finally to a position on the lower surface. TT 
seedlings are dug up from year to year this unilateral growth can 
be well seen. In E. lanceaefolium it takes about seven years before 
the growing point is fully displaced to the lower surface and the 
tuber assumes the shape, though not the size, typical of old plants. 


The following is a schedule of the germination and growth of 
seeds of E. lanceaefolium Jacd.:— 


Seeds collected at Stellenbosch .. EE EE EE 25 April 1996 
Seedslset! nikondon) AA mm N N N N 1 June 1926 
Seeds lgerminating! ME N ES OON N 10 June 1926 
Cotyledons dying down is N oo MM 16 Sept. 1926 
Cotyledons all dead, foliage Ee ee ot AN 1 Oct. 1926 
Foliage leaves enlarged and raised well above the Een 

byl baelelonsated. 1E2T bases N N N 4 Nov. 19926 
Woliagel leaves! withermel AA N N N OE 138 Dec. 1926 


Measurements of first foliage leaves: Leaf base above 


soil, 12.5 mm. Lamina, 17 mm. long, 3 to 6 mm. 
broad. 


Tuber.—The underground parts of geophytic Monocotyledons are 
usually very conservative structures and often of great systematic 
value. In the genus Eriospermum the adult tuber may vary in size 
from that of E. spirale, which is often no larger than a pea, to the 
massive and lobed tuber of E. Bellendeni which, according to Marloth, 
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may in the Eastern Province reach a weight of 7 Ibs. 'Though old 
tubers of a single species sometimes vary a good deal in shape, when 
Young they are usually either sub-globose or globose with a dorsal 
growing point, or more or less pear shaped, the growing point having 
a lateral or ventral position. 'The position of the growing point 
appears to be constant for each species, and the very few exceptions 
met with are possibly due to the accidental displacement of the 
tuber in the soil or to the presence of stones limiting the possibilities 
of normal growth. 


In many species the adult tubers are characteristically simple, 
the very infreguent lobing being due to a broadening and bifurcation 
of the growing point, or to injury. In others the old tubers show 
a marked tendency to form several compact and closely crowded 
lobes. Proliferation of tubers by the formation of thin, subterranean 
rhizomes, referred to by Marloth as stolons, is not uncommon (Pl. II, 
Fig. 4). The rhizomes may be few or many and may reach a length 
of over 14 cm. So far as is known at present this type of tuber pro- 
liferation is seldom if ever of specific value, and should be used very 
carefully as a character distinguishing allied species. In E. proliferum 
the adult tubers in certain  districts are compact, of relatively large 
size and seldom lobed, while in other localities they may multiply 
extensively by means of thin rhizomes, the individual tubers resulting 
remaining relatively small and in their turn forming fresh rhizomes. 
Similar differences in the behaviour of tubers from different localities 
have been observed in several other well-marked species. 


The surface, testure and colour of the external protective corky 
layer of the adult tuber often vary in different species. In the 
majority of tubers examined this outer layer adheres closely to the 
flesh: but in some, such as E. parvifolium from Little Namadgualand, 
it can be separated with ease from the underlying flesh of the older 
part of the tuber. 'The colour and testure of the tuber flesh is a 
character of considerable systematic value. In the majority of species 
the storage tissue of the young tuber, or of the younger parts of 
old tubers, is pale flesh-coloured or pink, often darkening in older 
parts to purple, red or beetroot-red. In other tubers the flesh, even 
in the oldest parts, lacks all trace of anthocyanin and is colourless 
and translucent, or white and opadue.- In a species from Zululand 
the solid fiesh of the old tuber is yellow in colour. 'The cells are 
usually heterogenous in red tubers, anthocyanin cells being present 
which are distinct from the remaining colourless cells. Most of the 
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cells contain water and abundant mucilage, and amongst these are 
giant cells each containing in addition a single large bundle of 
raphides. In all the tubers examined starch is absent as a storage 
substance. 


Pappe and others record the medicinal use of tubers of certain 
species both by the early colonists and by natives, while the leaf of 
one of the local species is sometimes applied by coloured people to 
infected wounds. According to Dr. Marloth and Mr. H. Herre the 
spherical tuber of E. parvifolium (—E. apicale Marl. ined.) is eaten 
by native children who call it “botter vaatjie”. 


Leaf.—In a large number of Southern African species a single 
leaf is produced yearly from each growing point, though in a few 
tropical and temperate species where dry and wet seasons are not 
strongly marked from 2 to 3 leaves may be formed during the 
vegetative season. 'The leaf-phyllotaxzy is one-half. 'The so called 
petiole is not morphologically a petiole though it has been considered 
such in many texts. It is a tubular leaf sheath, and the new lamina 
grows up through the sheath or tube of the older leaf and is thus 
protected in its passage through the soil. 'The diameter, texture and 
anatomy of the leaf sheaths vary greatly. In some species such as 
E. multifidum the sheath may reach a diameter of over 7 mm., the 
internal tissue being somewhat spongy in texture; in others, such as 
E. Duihiae Salter ms. the sheath is wiry and often less than 1 mm. 


wide. In transverse sections of the mature sheath it is usually 
impossible to detect the lumen. The weathered remains of the leaf 
sheath may persist in the soil (and in some species above ground as 
well) for several seasons, the base of the 'new leaf being thus sur- 
rounded by successive series of wiry fibres or membranous scales which 
form a protective covering. 


The majority of species of Eriospermum possess a simple lamina 
which is the sole photosynthetic organ of the plant. When fully 
illuminated the lamina may be horizontal and closely adpressed to 
the soil, sub-erect or vertical, these differences being often of con- 
siderable systematic value. 'The size, shape, texture and colour of 
the lamina, as also the development of mucilaginous cells and the 
degree and nature of pubescence, vary in the genus within wide limits 
and are sometimes of considerable help in distinguishing species; 
though the age of the lamina and the intensity of illumination to 
which it has been exposed during development must always be taken 
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into account. In certain species the adult leaves are completely devoid 
of red pigment or of pubescence, while in other species these 
characters may vary considerably. It is only by comparing a wide 
range of material that the systematic importance to be attached to 
any one of these characters can be assessed. 


A detailed knowledge of the comparative anatomy of koth leaf- 
sheath and lamina is greatly to be desired. 'Trichomes, when present, 
are likely to be of special value in systematic work.  Mention may be 
made in this connection of the stellately tufted hairs so characteristic 
of E. Dregei and E. appendiculatum and the curious spindle-shaped 
or biramous hairs of the upper leaf-surface of E. algiferum. 


In addition to the large section of the genus in which photu- 
synthesis is associated with a normal lamina two smaller groups occur 
which are of more than usual interest. In one of these, described in 
detail later in this paper, the lamina produces photosynthetic Dro- 
cesses from its adaxial surface, while in the other the persisting 
inflorescence axis and pedicels are photosynthetic. When the in- 
fiorescence axis functions as a food-making organ the associated 
lamina is often stunted and late of development. It seems probable.. 
that even in Marloth's &. aphyllum, said to have no leaf, the lamina 
is not entirely suppressed. An interesting feature of some of these 
inflorescences is the development towards the apex of microscopically 
small and permanently immature flowers which succeed the lower, 
perfectly developed flowers, the transition being more or less abrupt. 
A very similar condition obtains in the South African liliaceous plant 
Bowiea volubilis and has been discussed in some detail by Goebel (12). 


Inflorescence.—In Eriospermum the inflorescence is a simple 
raceme. 'The base of the peduncle is surrounded by a tubular sheath 
which is produced at its apex into a bract-like extension or reduced 
lamina. 'This reduced lamina, or peduncle bract as it is sometimes 
called, may be from 1 mm. to over 3 cm. long and may vary much in 
colour and texture. In some species it is dirty white in colour, in 
others red-brown and in others green. 


The short or lengthened pedicels of the flowers arise singly from 
the axils of small, membranous bracts. In E. Bowieanum the pedicels 
of the spicate raceme are usually only from 0.5 to 1 mm. long and 
closely crowded on the axis, a condition which does not alter markedly 
with reduced illumination. In E. lanceaefolium infiorescences, some 
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with relatively short and others with longer pedicels, are of freguent 
occurrencee even in the same locality, though never on the same tuber. 
In the common Knysna species (probably E. molle Marl.) the number 
of flowers in a raceme has been found to vary from 2—I9, there being 
three main types of inflorescence; the pedicels diverging from the 
peduncle in all directions; or produced alternately right and left 
in the same plane from a zig-zag axis; or all the flowers secund. 
It is possible that these may represent races or strains. 


Flowers.—In colour the flowers are usually whitish or yellow, each 
segment being furnished below with a narrow band or “keel” of green 
or brown. Differences in tint may be caused by variations in the 
amount and distribution of chlorophyll and anthocyanin, often 
resulting in a distinct greenish or purplish-brown cast. Such 
differences in colour are sometimes seen in different infiorescences of 
a single species. 


Several distinct flower types occur some of which are illustrated 
in Pl. I Fig. 1. In the commonest type, which is characteristic of 
E. pubescens and E. lanceaefolium, the perianth lobes are dimorphic, 
the outer being lanceolate and concave, while the inner are consider- 
ably wider and usually more delicate in texture above, the more or 
less toothed wings of this upper portion being infolded and often 
meeting along the middle line. Marloth uses the term “pinched in” to 
denote this type of petal. Even in the fully open flower the inner 
lobes, which are usually more definitely adnate to the flaments than 
are the outer, often tend to remain more or less erect and connivent, 
while the outer spread widely and may become recurved in brilliant 
sunshine. From the resemblance of this type of fiower to that of the 
European snowdrop, Galanthus mivalis, the term “galanthoid” is 
suggested to denote it (Pl. I, Fig. 1, d-e). In species such as E. spirale 
and E. brevipes on the other hand the six segments of the perianth 
are sub-edgual and all spread or refiex when fully open (Pl. IT, Fig. 1. 
a-c). The largest flowers seen occur in some forms of E. paradorum 
where the perianth lobes may reach a length of over 12 mm. Among 
the smallest are those of an undescribed species from Little Namagua- 
land where mature ilowers of some inflorescences reach a length of 
only 2 mm. 


Stamens. 'The flaments, which vary in colour from white or 
whitish to deep. yellow or orange, are shorter than the perianth 
segments and more or less adnate to them at base. In some species 
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they are fliform, in others narrow-linear, and in others again definitely 
Gilated. In galanthoid flowers they are ovate or broadly lanceolate, 
and as a rule more markedly adnate to the inner perianth segments 
than they are to the outer. In flowers of the type of E. brevipes the 
filaments are spathulate with a distinct mucro at the apex to which 
the introrse anther is attached. An undescribed species collected in 
the Eastern Province by R. A. Dyer (Dyer 383, 1087 and 1299) differs 
from all others known in that the obovate filaments have a bifid or 
emarginate apex, the anthers being attached at the sinus. 


Pistil. 'The ovary varies in colour from white to yellow, brownish- 
green or green. In shape it may be triangularly prismatic, sub-globose 
or globose, while the style is filiform or cylindric and the papillose 
stigma is simple or minutely 3-lobed. 'The relative length of ovary 
and style is often a point of some systematic importance. 'The ovary 
is fully trilocular, with axile placentation. 'The ovules, which are 
borne in two rows on the placentae, are few in number with a short 
funiculus and smooth surface. After fertilisation the surface cells 
grow out into unicellular trichomes which elongate rapidly and may 
eventually reach a length of over 6 mm. 


Fruits. The fruit is capsular with loculicidal dehiscence. All three 
Ccarpels may develop edually or one or two may abort, different condi- 
tions of development freguently occurring in a single infiorescence. 
The distribution of chlorophyll and anthocyanin in the unripe fruits 
varies greatly, often in different individuals of a single species. As 
has already been mentioned the mature seeds, which are relatively 
few in number, are invariably covered with a dense mass of white, 
silky hairs which discolour with age to a brownish tint. 'The ease 
with which these seeds are distributed by the wind must be taken 
into consideration in studying the geographical distribution of the 
species. 


Opening and closing of #flowers. Many Eriospermum flowers 
respond definitely to increased temperature and illumination, the 
perianth lobes spreading widely and often recurving in bright sun- 
shine and closing completely towards evening. Species with galan- 
thoid flowers are as a rule less markedly affected by changes in 
illumination. 


Pollination. Observations made both in the field and in the 
University garden indicate that flowers of this genus have a wide 
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range of insect visitors. Several species are visited regularly by 
carrion and other flies which are apparently attracted by the heavy, 
musk-like odour. Small butterflies and syrphid flies have been 
observed on the fiowers of other species. A specimen of the latter, 
submitted to Pretoria, was identified as Pragus tibialis. Small 
Coleoptera have been seen on some inflorescences and it is possible 
that they serve as chance distributors of pollen. One of these, found 
on the inforescences of E. brevipes Baker at Plettenberg Bay in the 
Knysna District, was indentified by Dr. Heese of the S.A. Museum as 
Elaphinus tigrina Ol. Many species flower early, immediately after 
the first rains of the season and before the leaves appear. At this 
time of the year the soil surface is open and comparatively few other 
geophytes are in bloom. 'This must naturally result in more freguent 
opportunities for pollination and would also increase the possibilities 
of hybridisation. 


Hybridisation. There is no doubt that many of our South African 
plants hybridise freely and that numbers of these natural hybrids 
survive. In Eriospermum the large range of insect visitors is likely 
to further crossing; yet a study of material both in the field and in 
cultivation suggests that many well-defined species seldom if ever 
hybridise, while other species again appear to hybridise freely in 
natural conditions. 'There seems little doubt that the intermediate 
forms between E. lanceaefolium and E. pubescens, which are of 
freguent occurrence in the field and in some herbaria, are of hybrid 
origin. In August 1934 Mr. $. Garside collected a number of tubers 
of such intergrading forms together with those of typical E. lanceae- 
folium Jacd. and E. pubescens Jacd. which were growing intermixed 
in a small area at the foot of the Klein Drakenstein Mountains. These 
tubers, 32 in all, were planted and the tins arranged in linear series— 
E. lanceaefolium and E. pubescens at each end and the putative 
hybrids between. 'The latter difered from the parents in lamina 
shape, orientation to ground surface, colour and pubescence. A disc 
taken from each lamina was preserved for anatomical study and 
the leaves were then dried. As the inflorescences appeared year by 
year these were pressed, and individual flowers were pickled for dissec- 
tion. A careful comparative study of this material is to be made. 


Abnormalities. The only abnormalities that have been noted thus 
far are the following :— 


(a) A double lamina in E. Bowieanum. 
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(b) Forked racemes in E. lanceaefolium. 'This forking has been 
noticed in several successive years in local material growing 
near the University. 'The abnormal inflorescences are 
apparently produced by the same tubers each season and 
may possibly be regarded as a mutant. 


(c) Irregularity in the numbers of #loral parts. 'This has been 
observed in a stunted inflorescence of a form of E. paradozum 
from Genadendal and in the upper flowers of a raceme from 
Little Namadgualand. Other tubers of the same gatherings 
produced normal flowers. 


Fungal parasites. 'The leaves of many distinct species of Eriosper- 
mum are often found to be infected by the fungi Uromyces ETiospermi 
Kalchbr. et Cke. and Tuburcinia Eriospermi Syd.; but susceptibility 
to infection apparently varies greatly in different species. While, for 
example, the local E. pubescens is often heavily infected the allied 
E. lanceaefolium appears to be largely, if not entirely, immune. In 
the large numbers of leafing tubers of E. Bowieanwm from the 
Robertson District which have been examined no trace of fungus 
infection has been noted, and they have remained healthy after 
being exposed to infection for several years. 


V. Further work on the genus Eri0ospermum. 


Our knowledge of this most interesting South African genus is 
still very incomplete, and intensive work along such lines as the 
following would be of great value :— 


(1) The collection of large guantities of additional dry and living 
material from as many localities as possible in order that 
more may be known regarding the geographical distribution 
Of clearly defined species, as well as of sub-species and local 
varieties. A careful examination during the leafing period 
should be made of such exceptionlly rich localities as parts 
of Little Namadualand, the Ceres Karroo, etc. 


(29) Determination of the limits of the less clearly defined species 
and the separation of the larger plastic species into sub- 
species. 'This work would be specially valuable if done in 
localities where local variations are strongly marked, in order 
that the plants may be studied in their natural environment. 


(3 


— 


(4) 


— 


(5 


(6 


-— 


(CD) 


(8) 


(9) 


(10) 


14 


Breeding experiments and the study of artificially produced 
hybrids. 


The ecology of species and sub-species. On the Stellenbosch 
Flats where the various plant-communities are very clearly 
defined certain species of Eriospermum are characteristic of 
sandy soil, others of clay, and one of depressions in which 
the soil is waterlogged during the winter months. 


Pollination and pollinating insects. 
The study of carefully selected plants over a series of years 


in order to determine their response to changed environmental 
conditions. 


"The response of flowers to artificially controlled varying 


factors such as temperature, illumination, etc., especially with 
reference to opening and closing. 


The more important flower types, and a study of the value 
of these in delimiting groups of allied species. 


The anatomy of the vegetative organs with special reference 
to leaf structure, epidermal outgrowths, lobing and prolifera- 
tion of tubers, nature of tuber reserves, distribution of pigment 
and mucilage-containing cells, etc. and the value of these 
characters in classification. 


The cytology of the reproductive and vegetative organs. 
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SECTION B. 
The species of Eriospermum with leaf enations. 
I. Introduction. 


A few species of Eriospermum, only about a dozen of the total 
number described, have remarkable outgrowths or enations from the 
upper or adaxial surface of the lamina. 'These enations (referred to 
also as leaf processes or leaf appendages) may take the form of 
papillae, short or long cylindrical outgrowths, or flattened leaflets, 
and are scattered, or arranged regularly over the lamina, or confined 
to its base forming a fascicle of simple processes. In the most highly 
specialised condition the basal tuft of processes may be represented 
by a fruticose or dendroid and often profusely branched green 
structure. With the exception of E. papilliferum and E. algiferum 
the enations possess vascular hbundles and the epidermis has 
functional stomata. They are obviously important photosynthetic 
structures and are in reciprocal relation with the lamina proper in 
that, with few exceptions, the larger the enations the smaller the 
lamina. 


II. Historical. 


The first tubers of this group to reach Europe belonged to the 
species now known as E. paradozum, Ker-Gawl. 'They were probably 
collected by Boos and Scholl and subseduently grown in the Vienna 
gardens. Both leafing and flowering tubers, together with floral 
details, were figured and described by Jacduin in 1796 under the name 
Ornithogalum paradorum. He interpreted the dendroid facial process 
as a cylindrical stem bearing laterally many narrow, multifid leaves. 
The true lamina he described as an amplesicaul leaflet or stipule. 
Thus the specific name was not given because the unigue morphology 
of the leaf was recognised, but because of the supposed association 
of sterile stems bearing multifid foliage with the inflorescence and 
flowers of an Ornithogalum. This plant was later transferred to the 
genus Eriospermum by Ker-Gawler in Bot. Mag. sub t. 1882. (1811). 
E. folioliferum Andr., with a relatively large lamina bearing numerous 
tongue-shaped “leaflets” on its upper surface, was described and 
figured by Andrews in Bot. Rep. t.521. (1808), from the collection of 
G. Hibbert at Clapham Common, and was probably collected by Niven. 
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Under the description of plate 195. Bot. Register. Vol. 10, 1824, of 
a plant there named E. folioliferum Ker-Gawl. but later called E. 
proliferum Baker, the following comment is made concerning the leaf: 
“It ranks among the most curious anomalies in respect to foliage 
among the Monocotyledonous division of plants”. A comparison is 
made with Jacduin's Ornithogalum paradozum, which is thus 
described, Ker-Gawler realising (as Jacduin did not) the remarkable 
nature of the leaf. 'The frond or foliage that is produced from the 
bosom of the petioled root-leaf is divided, and resembles a plume of 
feathers. 'These species (E. paradorum and E. folioliferum) are the 
only two yet known that have an accessory frond or foliage, besides 
the simple petioled laminar leaf. In our experience the nature of this 
accessory frond, if such it be, has no explanation, nor can we bring 
it within the compass of analogy with any known vegetable.” 


Salisbury, also, recognised the remarkable character of the facial 
processes in these two species, and the scientific interest attached to 
them. In his Genera of Plants, written before 1829 though published 
only in 1866, he divides his Order Briospermeae into three closely 
allied genera, ERIOSPERMUM, including Jacduims simple-leaved 
species E. latifolium, E. lanceaefolium, E. lanuginosum, E. pubescens 
and E. parvifolium, PHYLLOGLOTTIS with the single species E. 
folioliferum and 'THAUMAZA, to which he assigns Jacduin's 
Ornithogalum paradorum. Referring to his two new genera he writes: 
“To the leaf of PHYLLOGLOTTIS I have seen nothing at all analagous 
except in Ruscus; but in that Genus only one leaflet issues from the 
nerve of the other, while in PHYLLOGLOTTIS they are very numerous 
all over its disc, ligular, strigose and pubescent; this induces a 
suspicion that the Foliage of THAUMAZA may really consist of a 
single leaf still more uncommonly decompounded”. 


In 1876 Baker published (in Journ. of Linn. Soc. XV. 953) sa 
“Revision of the Genera and Species of Anthericeae and Eriosper- 
meae” which included a new process-bearing species E. Bowieanum, 
based on an unpublished Kew drawing of a plant collected by Bowie 
in 1822, and E. proliferum, based on Gawlers E. folioliferum, Bot. 
Reg. t. 795 and on an unpublished Kew drawing of a plant collected 
by Bowie in 1821. Although Baker mentions Salisbury's new genera 
under £. paradorum and E. folioliferum in his preliminary general 
discussion of the leaves in the first part of his paper, he makes no 
reference to the unusual character of the facial processes. 


dié 


Bentham and Hooker, in the Genera Plantarum, Vol. IT. 
(published in 1883) include Salisbury's genera Phylloglottis and Thau- 
maza in the genus Eriospermum with the following comment: 
“PHYLLOGLOTTIS, Salisb. Gen. Pl. Fragm. 15, (E. folioliferum, Andr. 
Bot. Rep. t. 521) et THAUMAZA, Salisb. le. (E. paradorum, Ker, 
Ornithogalum paradozrum, Jacg. Coll. Suppl. 81, t.D), cum E. Bowieano 
et E. prolifero, Baker (E. folioliferum, Bot. Reg. t. 795) species sunt 
insignes, folio Solitario a scapo aphyllo distincto, supra ad basin 
laminae processubus linearibus integris v. varie nunc longe ramosis 
instructo. De horum processuum (an inflorescentia abortiva?) natura 
uliterius induirendum est. Specimina nobis desunt, et species ad 
icones plantarum cultarum definitae sunt forte varietates v. formae 
proliferae specierum sub aliis nominibus descriptarum.” 


In the systematic account of the genus Eriospermum in Flora 
Capensis Vol. VI. p. 369 (published in 1896—97) Baker describes a 
fifth species with facial processes — E. alcicorne — collected by Bolus 
in the Graaff-Reinet Division at an altitude of 5,000 ft. 


No mention of the leaf processes is made in Harvey's Genera 
of South African Plants (2nd. edition 1868), in the first edition of 
Engler and Prantls Die Natirlichen-Pflanzenfamilien (1899) or in 
Thonner's Flowering Plants of Africa (1915). 


In 1907 an article by Mrs. K. L. Davidson appeared in the Cape 
Agricultural Journal entitled “Notes on the Eriospermums of the Hex 
River Valley”. The article is illustrated with photographs of leafing 
tubers of five different species of Eriospermum, three of them being 
process-bearing. No. 1 is a form of E. paradozum with compact, 
dendroid habit to which Marloth has given the name E. cylindricum; 
No. 2 shows leafing tubers of E. proliferum, one with the weathered 
remains of the old inflorescence still attached; while No. 3, which 
Marloth considered to be identical with his undescribed species 
E. flabellatum Marl. ined, suggests a lax form of E. paradozum and 
resembles closely specimens collected by H. Herre in the Ceres Karroo. 


In 1910 Schênland (20) published a new process-bearing species, 
E. Dregei, from the Eastern Province, and in 1915 a coloured illustra- 
tion of a leafing tuber of this species was published by Marloth in 
Vol. IV of The Flora of South Africa. A drawing of the leaf of £. Dregei 
with compound facial process appeared in 1930 in the second edition 
of Engler and Prantls Die Natirlichen-Pflanzenfamilien, with the 
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inaccurate legend below “E. paradorum (Jaca.) Ker Gawl. Blihende 
Pflanze”. 


In a short paper dealing with the Eriospermum species of the 
Stellenbosch Flats (10) which appeared in 1924, the writer of this 
article described under the name E. fasciculatum a small process- 
bearing plant which, while differing in several important respects from 
Baker's description of E. proliferum, after further comparative study 
must be referred. to that species. 


Dinter (Sukkulentenforschung in Siidwestafrika II 'Theil, 1928) 
in a letter to Schwantes describing his journey to Vellordrift on the 
Orange River in 1924, mentions the discovery of a leafing Eriospermum 
tuber which had produced on the upper face and near the notch 
of the kidney-shaped lamina nine fan-shaped oval leaflets. 'Three 
specimens in all were found. They were referred by Dinter to Baker's 
E. alcicorne, though he comments on the fact that in his plants the 
processes are not linear but oval and that the plants described by 
Baker were collected on the Speeuw Berg in the Graaff-Reinet 
Division. 


In 1929 Marloth (South African Gardening and Country Life. Vol. 
XIX, D. 325), grouped all the appendage-bearing species of Eriosper- 
mum in a section APPENDICULATUM. He discussed the characters 
of the section, drew attention to the freduent occurence of juvenile 
leaves which are devoid of facial processes, and subdivided the section 
into three groups based on the nature of the appendages. 'The article 
is illustrated with a number of excellent photographs and contains 
descriptions of four new process-bearing species—E. cylindricum, E. 
cervicorne, E. coralliferum and E. multifidum. 


In November 1933 H. Herre (14), published a brief account of 
the genus in Gartenflora with photographs of living plants from the 
garden of the Stellenbosch University, nine of them being process- 
bearing. References to these will be made in the description of 
species in the later part of this paper. 


Troll (21), in his recent work dealing with the comparative 
morphology of the higher plants, discusses briefly the curious facial 
processes of Eriospermum, giving illustrations of several species with 
leaf enations, all from the Stellenbosch Garden. 
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TT. Species problem in species with leaf enations. 


In studying a few species of Eriospermum from widely separated 
localities, more especially when herbarium material only is available, 
the natural tendency is to concentrate on the differences and to 
consider these as implying specific distinction. On the other hand 
when a large range of living material collected over a wide area 
is available for detailed study throughout a series of years, one is 
impressed less by differences than by underlying or fundamental 
resemblances, and serious difficulty is often experienced in the 
attempt to delimit species. 


In the section of the genus in which facial processes occur it 
has often seemed wise to group in this paper under one specific 
name a wider range of forms than would normally be included under 
the type, because at the moment these forms cannot logically be 
treated according to the formulated laws of nomenclature. More 
especially does this apply to species like £&. paradozum and E. 
Glcicorne which apparently represent what Huxley calls “clines” or 
closely graded series. lIn the E. paradorzum cline, for example, 
specimens in certain localities exhibit a marked tendency to succulence, 
Coupled with a reduction in the number of lateral branches of the 
central axis or stipe and a marked lessening of hairiness. As in other 
extreme forms of E. paradorum various transitional stages are met 
with. While a large range of closely graded forms links the various 
extremes in several of the groups or clines to members of which 
specific names have been assigned, it is interesting to note that such 
a species as E. multifidum appears to be remarkably stable. 


Individuals belonging to a single major species or cline appear 
to cross freely. On the other hand there is little evidence of crossing 
between the major species themselves, some inherent incompatability 
aApparently preventing the formation of natural hybrids. So far as 
is known at present the only plants which suggest hybrid origin in 
which a process-bearing species is one of the presumed parents are 
&wo specimens which were collected on the Stellenbosch Flats in 1923 
and two gatherings made in the Caledon District by Mrs. R. Marloth 
in 1931 and again in 1933. Al these appear to be hybrids between 
E. proliferum and E. lanceaefolium; but whether this supposition is 
correct or not can be proved only by Crossing experiments, which it 
is hoped may be begun in the near future. Tt is significant that the 
suggested parents are found in the same localities as the supposed 
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hybrids, also that none of the latter have flowered although they 
have been under observation for several years. 'They appear to be 
sterile, and reproduce only by vegetative means. The Stellenbosch 
plants were described and figured in 1924 (10), but no name was 
assigned to them. Marloth intended to name the Caledon plant 
collected in 1931 E. Mariamae after his wife. 'These plants will be 
discussed in some detail later in this paper. 


Mutation has probably played an important part in the origin 
Of certain species and subspecies, and the fact that vegetative 
reproduction is of freguent occurrence would increase the chances 
of such mutations surviving. 


It seems likely that the large form of E. folioliferum from Little 
Namadualand and the giant E. paradozum from Klaver may prove 
to be polyploids; but as yet nothing is known of the cytology of the 
genus. It is hoped that cytological investigations may be begun in 
the near future. 


Increased knowledge of this section of the genus has made it 
possible to amend and enlarge the descriptions of some of the older 
species, and to establish several new ones. In certain species flowers 
and fruits are available for the first time. No attempt has been 
made to separate species into sub-species or varieties, as our present 
knowledge does not justify this. After delimiting the main groups or 
species further detailed work must concentrate on small differences 
between local populations, such as the degree of hairiness, succulence, 
etc., exhibited by them, characters which are most difficult to assess 
for taxonomic purposes. In some areas each valley or isolated plain 
may be found to have its distinct forms, geographical isolation 
keeping these distinct; but it is extremely doubtful whether such 
forms should rank as species. In comparing individuals from any 
given locality it is important to note the actual age of the process 
bearing leaves, as in such a protean species as E. paradozum, for 
example, the leaves often vary a good deal in appearance according 
to the degree of maturity. Diferences may also result from increased 
shade and moisture, though some species, such for example as E. 
Bowieanum and E. multifidum, change little with changing habitat. 


Marloth has drawn attention to the #freguent development of 
leaves devoid of appendages on juvenile plants of the section Appen- 
diculata, whether developed from seeds or from underground stolons. 
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In the seguence of leaves produced by a tuber the transition from the 
simple to the process bearing leaf is often abrupt (Pl. HI, Fig. 5): but 
some strains or races appear to redguire several years before the most 
highly specialised leaf form of which they are capable is attained, 
passing through a series of increasingly complex stages in so doing. 
What infiuence, if any, change of habitat may have on the length of 
time before the adult form is attained has not yet been determined. 
Species with tubers which lobe freely, or which multiply by under- 
ground stolons, produce these juvenile leaves in abundance. Even 
in tubers which do not normally lobe occasional new lobes bearing 
a more primitive type of leaf may appear on the old tuber, sometimes 
as the result of injury. In this connection it is interesting to note 
that, according to 'Troll (21), the facial enations on the leaf of Begonia 
luzurians, which will be referred to later, may show different stages 
of development in a single leaf or, in the case of enfeebled leaves, be 
entirely absent. 


IV. General account of leaf enations. 


The facial processes or enations of Eriospermum assume a large 
variety of form, and are of great importance in delimiting species; 
but it must always be borne in mind that the mature stages of 
Some races may correspond to juvenile stages of others. As has 
already been mentioned in the introduction to Section B the simpler 
types of enation may be scattered more or less widely over the surface 
of the lamina, arranged near the margin or grouped in a cluster at 
its base. In shape they may be cylindric, fusiform, filiform or 
more or less fiattened; when flattened the outline may be ovate, 
lanceolate or ligulate and the apex rounded or more or less attenuated. 
While the simplest enations are entire various degrees of lobing or 
branching often occur. lIn the more highly specialised type the 
branched appendages, which form a tuft at the base of the lamina, 
are combined below into a short or long axzis having somewhat the 
appearance of a fasciation. The degree of coalescence of the appen- 
dages results in a fruticose or dendroid compound process. In 
describing these compound processes the non-committal terms stipe 
and rami will be used in place of the terms axis and branches. 


The simplest enations provided with stomata and vascular tissue, 
those of E. appendiculatum, are unbranched, terete outgrowths of the 
adaxial surface of the lamina. 'They may occasionally reach a length 
of 8 mm. but are usually much shorter. 'The most highly specialised 
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are found in the species E. paradozum where the dendroid compound 
enation may reach a length of over 13 cm. 


V. Theoretical Considerations. 


In any attempt to explain the origin and evolution of the enations 
in Eriospermum the following facts should be borne in mind :— 


(a) A number of tropical and some sub-tropical species produce 
more than one simple leaf from the growing point each season, and 
flower and leaf at the same time. In the process bearing species 
on the other hand, as well as in many simple leaved species, the 
number of leaves is reduced to one and there is normally an interval 
between #f#lowering and leafing. In the genus as a whole there is 
a tendency to reduction of the photosynthetic surface. 


(b) The species with leaf enations can be arranged in a series 
of increasing complesity, commencing with forms in which the 
enations are small papillae with no vascular supply or stomata (E. 
papilliferum; E. algiferum) followed by species with short, scattered, 
cylindrical enations which possess both stomata and vascular tissue 
(E. appendiculatum). The next increase of specialisation is found in 
E. folioliferum where the lamina is beset with scattered, long, leaf-like, 
fiattened enations. A further specialisation is a shortening and 
reduction in size of the lamina concentrating the enations over the 
base of the leaf-blade, where in the less specialised state they form 
a simple tuft or fascicle of straight, unbranched processes (E. proli- 
ferum); or the processes may be fascicled and more or less branched 
(E. multifidum). Finally the processes are confiuent at the base, 
forming a fasciation resembling a cylindrical axis with lateral branches 
which are again repeatedly divided (E. paradozrum). 


(c) In some of the process bearing species of Eriospermum there 
appears to be a definite relationship or “balance” between the lamina 
and the processes. 'This is specially noticeable in such a species as 
E. vroliferum where the juvenile leaf, devoid of processes or with 
only a few scattered processes, may have an area of over 100 SA. MIM., 
while the upper surface of the adult lamina, which bears a tuft of 
filiform processes, may be less than 8 so. mm. 'Thus the lamina is 
often reduced when it bears enations. 'The processes, in the majority 
of species, increase enormously the photosynthetic tissue of the leaf. 
A calculation made for E. proliferum from the Stellenbosch Flats 
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showed that the assimilating surface of the processes was 128 times 
that of the upper surface of the cordate lamina. 


(d) There is a concentration of appendage-bearing species in 
Little Namadualand and areas to the south and east, e.g. Ceres, 
Worcester and Robertson—that is in drier regions with a Karoo 
climate. Occasional species extend into moister regions, e.g. E. proli- 
ferum as far south as Stellenbosch, Caledon and Bredasdorp and 
E. paradorum as far east as Humansdorp. With the exception of 
one species, referred by Dinter (6) who discovered it to E. alcicorne, 
no species with leaf-enations has thus far been found in the region 
north of the Orange River. 


Another area in which a distinct species with leaf-enations— 
E. Dregei—occurs is in the neighbourhood of Grahamstown and Port 
Elizabeth, though it has duite recently been found at Touws River, 
ie. in the area described above. 'The intervening region has been 
incompletely surveyed, and the occurrence of &. Dregei near Grahams- 
town may represent an eastern extension of the main Namadualand 
region. E. appendiculatum, which is also in the eastern region and 
thus far known only from the district round Steytlerville, resembles 
E. Dregei in certain respects and may have arisen from this species 
as a mutant. 


(e) There is convincing evidence to show that the climate of 
Namadualand and other neighbouring karroid regions has undergone 
a considerable change and is now far more arid than formerly. Plants 
in this area have probably been subjected to great extremes of heat 
and cold, and in fact are so at the present day. Such a climate is 
liable to induce mutations, as work by Dr. Levyns (15), on the cytology 
and distribution of the species of Lobostemon, and by Hagerup (138), 
on the production cf polyploids as a result of extremes of heat and 
cold in the Sahara and the Arctic zones, has shown. 


The only attempt so far made to explain the nature of the 
enations is that given by W. Troll in Vergleichende Morphologie der 
hêheren Pfianzen, 2 'Teil, pp. 1148-1149. He alludes briefiy to the 
enations of Eriospermum and figures in line drawings E. verrucosum 
Marl. ined., E. folioliferum, Andr. and E. cervicorne Marl. somewhat 
inaccurately, and E. paradozum Ker Gawl from a photograph. He 
suggests that the facial processes cannot be explained as standing 
in reciprocal relation to the size of the lamina because there exist 
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many small, single leaved species of BEriospermum which do not 
possess these processes. He has overlooked the fact that the small 
leaved species are in fact small plants, with proportionately small 
tubers. whereas some of the species with well developed facial processes, 
although having a small lamina (e.g. E. paradozum, E. multifidum), 
have relatively large and even massive tubers which stand in obvious 
relationship to the extent of the photosynthetic surface. He appears 
to regard the enations as an expression of dorsiventrality of the leaf, 
and compares them with the small enations found on the dorsal 
surface only of the leaf in Begonia luzurians. Although he refers 
to the stomata and assimilatory parenchyma of the enations in 
Eriospermum the most important character of the anatomy, the 
vascular system, is not mentioned. His suggestion of a possible 
reciprocal relation between process bearing leaf and inflorescence is 
based on a misreading of the paper mentioned by him (10), the 
statement guoted referring to E. spirale (a species with photosynthetic 
raceme) and not te a species with enations. 


As a result of a much fuller knowledge of these species than 
that possessed by Troll, and. obtained by a study of the living plants 
over many years, it is evident that there is more than one possible 
explanation of these curious structures. 


Facial outgrowths from leaves are very rare in both Dicotyledons 
and Monocotyledons, though several species have outgrowths of small 
size of the nature of raised verrucae, massive hairs or hair bases; 
but these are not the true eguivalent of the enations in Briospermum 
as they do not possess vascular strands. In Dicotyledons the closest 
parallel to the condition in BEriospermum is found in the genus Drosera 
and some other genera of the Droseraceae, where the enations have 
well-marked vascular tissue. 'The fact that these structures are 
glandular and have the function of catching and digesting insects 
bas, however, somewhat overshadowed interest in their unusual 
morphology. A closer parallel to the condition found in Eriospermum 
is seen in the few cases in which the enations are green and 
photosynthetic. Some are obviously teratological, e.g. the “double 
leaves” of some species of Primula and Allium, where the lamina Of 
the plant has the structure as of two laminae placed with the 
adaxial faces together and congenitally joined along the midrib. In 
such cases the leaf usually has the appearance of a normal leaf with 
two raised ridges running along its upper surface. This curious 
condition is often hereditary. Facial outgrowths with a vascular 
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system have also been described for a species of. Alchemilla (by 'Troll 
in Planta) and for Caltha (Hill. Ann. Bot): but in each case a normal 
explanation can be given of their morphology. 


Although the tendency today is to consider most limited morpho- 
logical series as reduction series it is tempting to read the series of 
Eriospermum processes mentioned in (b) as a progressive one, having 


its origin in species with relatively large lamina and small scattered 
pustules devoid of vascular strands and stomata, and culminating in 
such a form as E. paradorum with its greatly reduced lamina and 


highly complex facial process. According to this view the development 


of a lamina with a simpler type of enation, or without an enation, 
by a seedling or by a juvenile growing point of a tuber, would be 


interpreted as a reversion to an earlier or ancestral form, ie. as 
ontogeny repeating phylogeny, and as indicating the course which 
evolution has presumably followed. 


Marloth (17), has drawn attention to the presence in certain 
species of Eriospermum of epidermal leaf hairs capable of absorbing 


surface moisture, which are associated with simple pustules or papillae. 
In an arid climate the ability to utilise mist and dew by means of 
such leaf hairs must be of considerable value to the plants possessing 


them and may have been a contributing factor to survival. 'The 
possibility that, in the first instance, the stimulus to the development 
of simple processes with vascular bundles and photosynthetic tissue 
may have been associated with the absorption of water by means 
of the terminal hair or hairs is suggested by a consideration of the 


complex, chlorophyll-containing, submarginal leaf teeth of Primula 
sinensis and species of Fuchsia, which are another instance of spe- 
cialised outgrowths on leaves associated with water balance. An 
analogy to these facial processes of Eriospermum would appear to be 
found also among insectivorous plants in general where structures, 
in this case concerned not with photosynthesis but with the capture 
and digestion of 'insects, may arise from the adaxial surface 
of the lamina. These digestive glands vary in form and complezity 
and culminate in the familiar tentacles of Drosera which contain 
a rudimentary vascular strand, thus formine a fairly close parallel 
to the processes in Eriospermum. 


Another explanation which suggests itself for the dendroid or 
fruticose form of enation in Eriospermum is that it may be merely 
a highly elaborated green ligule, situated at the point normal for the 
ligule in Monocotyledons, i.e. at the junction of the lamina with the 
closed leaf sheath. In the forms with a dendroid enation the circle 
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of vascular bundles in the leaf sheath runs continuously into the 
enation, the ultimate branches of which have a single vascular 
strand. 'The species with superficial enations scattered over the 
1amina would then be interpreted as adnations of the lamina and 
portions of the ligule, their tips being free. Against this very attractive 
hypothesis is the fact that in this large genus the species with normal 
leaves never have a ligule or even a trace of one. 


On the theory, based on evidence from fossil plants, that the 
foliage leaf in Dicotyledons represents a modified branch system, we 
might attempt to explain the dendroid enation as a reversion to an 
extremely ancient type of photosynthetic structure in which stem 
and leaf are still relatively little differentiated. 'The enation of 
E. paradorum, if found in the fossil state unassociated with the 
lamina, would undoubtedly be interpreted as an extremely primitive 
type of land plant. 'In any theory considering a possible interpretation 
of the enations or processes as a reversion to an ancestral condition 
we must consider Dollo's Law, or the Law of lIrreversibility. 'This 
law states that a structure once lost is lost for ever, and if the same 
function has to be performed some other organ is modified for the 
purpose. In the case of Eriospermum there is undoubtedly in the 
genus as a whole a tendency to a loss of photosynthetic surface, 
which if continued would obviously result in the extinction of the 
genus. Compensation in those species with the tendency most marked 
has occurred in two ways, in one group by the development of 
photosynthetic tissue in the. persistent infiorescence axis and pedicels 
and in another by the development and elaboration of photosynthetic 
enations. Thus as & condition of survival in one group the function 
of photosynthesis has been transferred to another normal structure, 
the inflorescence axis with its pedicels, thus forming a good example 
of Dollo's Law, and in the other group by the development of organs 
sui generis (the enations) which are not so readily to be explained 
by Dollo's Law; for if the enations are reversions to more primitive 
leaf forms they do not illustrate the law, as the function of photo- 
synthesis is not transferred to another organ, and if they are organs 
sui generis they definitely refute the law. 


Actually it seems that the enations will not conveniently fit into 
any of the morphological categories, and must be considered as a 
case of the evolution of new photosynthetic organs in a race of plants 
in Which such structures are not merely useful (as one might suppose 
the similar enations to be in Drosera) but absolutely essential for 
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survival. The comparative morphology of the species with enations 
indicates that the dendroid enation is a fasciation of the scattered 
enations, produced when the lamina has become very reduced in 
surface area, and conseduently unable to accommodate a large number 
of processes. 'That such fasciations are inherited is not surprising in 
the light of modern genetical work on fasciations, e.g. Celosia cristata 
L. and Campanula sp. 


Tt is of course possible as mentioned above to arrange the species 
with enations in a continuous morphological series, beginning with 
those in which the enations are scattered papillae and ending with 
those with dendroid structure; but it is extremely doubtful whether 
this arrangement represents an evolutionary series; and even if it 
does the direction in which it should be read is not too clear. As 
most species of Eriospermum have no enations one might suppose 
the papilla bearing forms to be the most primitive, with a progress 
towards the dendroid forms. 'There may be a better explanation on 
a genetical basis. We may assume the presence of a factor for 
enation production which may be present in various degrees or doses. 
Tf such a factor were present in various species it might well explain 
the remarkable differences in the size, distribution and degree of 
elaboration of the enations. Hybridisation between races possessing the 
factor and those without it would also result in a series of forms 
to which geographical isolation, and possibly sexual isolation, would 
give the status of species. 'There is a concentration of enation- 
bearing species in Namadualand and the neighbouring areas, and the 
change from a moist to a very arid climate which has occurred in 
this region (see a.) may have been the stimulus which has caused 
many mutations in the genus, resulting amongst others in the factor 
for the production of enations. Such a mutation would have an 
immense survival value in a genus with a tendency to loss of 
photosynthetic surface. 'This theory therfore assumes, not a gradual 
evolution from papiiliform, scattered enations to elaborate dendroid 
forms, but the sudden appearance by mutation of a factor for enation 
production which thereafter becaine distributed in greater or less 
degree through some of the various Eriospermum populations, resulting 
in the varied forms of enation now found. We must not overlook 
the possibility of an enation factor arising more than once, though 
the present distribution of enation-bearing species indicates Little 
Namadgualand as a place of origin (see d.). Such a mutation can 
only be regarded as a most fortunate one for a genus in which a 
progressive reduction of the lamina is so marked; for by providing an 
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ancillary photosynthetic surface it has allowed reduction of the 
lamina to proceed almost to the extreme limit without bringing about 


the total extinction of the plant. 
VI. Description of enation or process bearing species. 


In attempting to classify the enation or process bearing species 
of Eriospermum according to leaf characters it must be borne in 
mind that jiuvenile stages of certain highly specialised species may 
resemble fairly closely the adult leaves of some of the less specialised 
species. Further it must be remembered that in such a protean species 
as E. paradozum, which apparently includes a number of distinct 
races or subspecies, the adult form in one locality may resemble a 
less mature or juvenile form in another locality. 'This makes it 
extremely difficult to arrange the species in linear series. 


Key to enation or process bearing species of Eriospermum. 
(Characters taken from adult foliage.) 


A. Lamina pustulate, the enations being merely 1. E.pustulatum 
dilated hair-bases. 


B. Lamina papilliferous. Papillae or enations 
cylindrical or sub-cylindrical, unbranched, 
often hair-tipped; not fasciculate. 


(a) Papillae 1 mm. long or under, devoid 
of stomata and vascular tissue. 


1. Hairs simple. 2. E. papilliferum 
2. Hairs biramous. 3. E.algiferum 


(b) Papillae possessing stomata and vascu- 
lar tissue. 


1. Lamina cordate, small, adpressed to 
soil. Papillae scattered, marginal or 
sub-marginal, up to 8 mm. long. 
Pubescence of tufted hairs. 4. E.appendiculatum 


C. Lamina folioliferous. Processes flattened: 
sparse, biseriate or multiseriate; or numer- 
ous, scattered or more or less congested. 
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(a) Processes in adult leaf simple, narrowly 
or broadly linear, with acute apex and 
long, white, scattered hairs; biseriate, 
multiseriate, or scattered, or irregularly 5, E.folioliferum 
crowded near the base of the lamina; up (incl. E. verruco- 
to 6 cm. long. sum Marl. ined.) 


(b) Processes simple, tongue shaped, ovate 
Or occasionally linear; with obtuse 
apex and glabrous or glabrescent sur- 
face. In highly specialised forms Dro- 
cesses lobed or pinnately decompound 
with apices of lobes often acute and 
surface glabrous or hairy. 6. E. alcicorne 


D. Processes cylindric, sub-cylindric or fili- 
form; in adult condition fasciculate at base 
of lamina, simple, sparingly or profusely 
branched. 


(8) Lamina strongly concave below, with 
recurved apex; entire leaf glabrous. 


1. Processes cylindric, obtuse, simple or '. E.Bowieanum 
more or less profusely lobed. Gncl. E. coral- 
liferum Marl. and 


E. flabellatum 
tion very numerous, much divided Marl. ined.) 


9. Processes filiform, in adult condi- 


and forming a mop-like cluster. 8. E.multifidum 


(b) Lamina not markedly concave below, 
apex not recurved; processes filiform, 9. E.proliferum 
simple or sparingly branched, glabrous (incl. E. filiferum 
to hairy, usually bristle pointed. Marl. ined.) 


E. In the most specialised condition processes 
of mature leaf near base oi lamina and 
combined to form a central stipe with 
lateral rami. Simple or sparingly branched 
accessory processes may also be present 
nearer the margin of the lamina. 
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(a) Lamina cordate or broadly ovate, up 
to 1 em. long. Under side of lamina 
and processes usually densely stellato- 
pubescent, occasionally glabrescent. In 
adult condition processes combined into 
a single fruticose or dendroid process 
with cylindrical stipe and much divided 
rami. 10. E.Dregei 


(b) Lamina ovate or broadly elliptic, up to 
9 cm. long. In the most highly special- 
ised condition with massive dendroid 
process near base and several accessory 
simple or branched processes nearer the 
leaf margin. Stipe of compound pro- 
cess longitudinally grooved. Pubescent, 
with long white scattered hairs. 11. E.cervicorne 


(c) Adult lamina usually much reduced, 
sometimes forming only a narrow collar. 
Process of adult leaf fruticose, den- 
droid diffuse or dendroid Tfastigiate. 
Accessory processes on lamina present 
or absent. Pubescence varying from 12. E.paradozum 
sparse to copious; lamina and process (incl. E. cylindri- 
occasionally glabrescent. cum Marl.) 


1. E. pustulatum Marl. Name only and figs. of leaf, enations and 
hairs, in Ber. Deutsch Bot. Ges. 44, p. 450, 1926. Tafel X. Figs. 4—T. 


Type.—Marl. No. 9672, in Nat. Herb. Pretoria. and in Stel. Univ. Herb. 

Tuber irregulare, subglobosum, ad 7 cm. diam., parte apicali infra oriente, 
senectum saepe pluri-lobatum, lobis approximatis foliferis, cuticula novella 
albida, deinde pallide brunnea, carne demum subpurpurea. Folii vagina ad 
17 cm. longa, religuis brunneis vaginarum priorum arte vestita; lamina sat 
pallide viridis, late cordata vel reniformis, ad 8 em. lata, subcarnosa, infra 
glabra, supra cum margine villosa, pilis saepissime solitariis, pustulas parvas 
semiglobosas terminantibus. lInflorescentiae axis gracilis teres, ad 50 cm. 
longus, racemo laxe 10—26 #. Pedicelli inferiores 2—4 cm. longi. Bracteae 
minutae, vix 1 mm. longae, membranaceae, carinatae. Perianthium more 
generis Galanthii, lobis circa 4 mm. longis, infra carinatis, carina viridi- 
brunnea, exterioribus subaedualibus, oblongo-lanceolatis; interioribus subaedua- 
libus, duam  exteriora latioribus, albis, superne marginibus conniventibus 
duasi cucullum compressum formantibus. Filamenta ovoidea, carnosa. 
Ovarium globosum, 1.6 mm. diam. Stylus circa 1 mm. longus. 


Tuber irregular, subglobose, up to 7 em. in diam.; old tubers often 
with a number of close, leaf-bearing lobes: colour of outer surface 
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of older parts light brown, of young lobes whitish; flesh of older 
parts purplish; gr. pt. basal. Leaf sheath up to 17 cm. long, closely 
invested with brown remains of old sheaths, the uppermost part 
occasionally reddish in colour. Lamina rather pale green, broadly 
cordate or reniform, up to 8 cm. wide, somewhat fleshy, under surface 
glabrous, upper surface and margin closely villous, the hairs as a 
rule arising singly from the apices of small, hemispherical pustules. 
Infl. aais slender, terete up to 50 cm., floriferous portion up to 16 em. 
bearing from 10—26 firs. Bracts very minute, under |1 mm. long, 
membranous, keeled. Pedicels of lower flowers 20—40 mm. long. 
Flowers galanthoid, perianth lobes about 4 mm. long, keeled below 
with greenish brown; outer subedual, oblong lanceolate: inner sub- 
egual, broader than outer, white and pinched in above . Filaments 
ovoid, fleshy. Ovary globose, 1.5 mm. in diam. Style about 1 mm. 
long. | 


Plants from stony hills of the Waterkloof near Sutherland (Rogge- 
veld). Leaves in winter, flowers in December (Cape Town). Marloth 
No. 9672. 


The lamina of the juvenile leaves is glabrous except for a few 
marginal hairs. 'The soft hairs of the adult leaf may reach a length 
of 4 mm. and usually arise singly from the apex of the pustule. 'The 
base of the thick-walled hair is surrounded by a mantle of colourless, 
elongated, cylindrical cells and is in contact with the chlorenchyma 
of the leaf which usually extends into the pustule. 'The hairs are 
often infected with the mycelium of one of the Fungi Imperfecti. 
Marloth (17 p. 450; Pl. X. figs. 4-7) has described and figured the 
hairs of this plant, which he states are able to absorb surface water. 
His tubers have not as yet flowered in Stellenbosch. 


In compiling the above description Marloths notes and herbarium 
material have been consulted and his manuscript name, E. pustulatum, 
has been used and is here validly published for the first time. 


2. E. papilliferum sp. NOV. 


Type.—Herb. Univ. Stel. 30590, 30708, 30709. 

Figures—Pl. IT, Fig. 2. 

Tuber ad 3 cm. diam., parte apicali infra oriente, integrum vel parce 
lobatum, lobis foliferis, leve vel irregulariter tuberculatum, cuticula pallide 
brunnea, carni subpurpureae arte adhaerente. Folii vagina rubicunda, supra 
terram per circa 3 cm. producta, plus minusve pubescens, pilis late patentibus; 
lamina erecta vel fere-erecta, late ovata vel lanceolato-ovata, ad circa 5 cm. 
longa et 3.5 cm. lata, infra glabra, supra sparse papillata, papillis viridibus, 
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cornibus similibus, in pilum terminantibus, ad circa 1 mm. longis, margine 
rubido, tuberculis brevibus rubidis, fasciculo pilorum ornatis, onUsto. Inflores- 
centiae axis ad 18 cm. longus, ad 14 #. Pedicelli infimi ad 3 cm. longi. 
Bracteae minutae, membranaceae, brunneae, carinatae. Perianthium more 
generis Galanthi, segmentis albis, infra carinata, Carina viridi vel griseo- 
brunnea, exsterioribus oblongo-lanceolatis, subaedualibus, circa 5 mm. longis, 
9 3 mm. latis, interioribus textura tenuibus, obovatis, superne circa 3—3.5 
mm. latis, marginibus fimbriatis partis superioris conniventibus duasi cucul- 
1um compressum formantibus. Filamenta complanata, lanceolata vel ovata, 
alba, interiora exterioribus angustiora. Ovarium globosum vel subglobosum, 
subbrunneum vel viride. Stylus albidus, ovario subaeduilongus. 


Tuber up to 3 cm. across, unlobed or with a few close leaf bearing 
1lobes; growing point basal; surface of tuber smooth or irregularly 
tuberculate, skin light brown, minutely granular, adhering closely to 
the purplish flesh. Leaf sheath reddish, hypogeal portion covered with 
remains of old sheaths, epigeal portion up to about 3 cm. long, with 
few or many bristle like hairs spreading at right angles. Lamina 
erect or sub-erect, broadly ovate or lanceolate ovate, up to about 5 em. 
1ong and 3.5 cm. wide; under surface of lamina glabrous, upper with 
scattered hairs which arise from the apices of green, horn like 
papillae the longest of which are about 1 mm. in length; surface 
of lamina between papillae glabrous; margin of lamina more or less 
reddisk, with short reddish tubercles each bearing a tuft of hairs. 
Infl. azis up to 18 cm. long, the floriferous portion about 6 cm, 
bearing up to 14 firs. Bracts minute membranous, brown keeled. 
Pedicels of lower firs. up to 3 cm. long. Flowers galanthoid, segments 
white, keeled below with green or grey-brown; outer oblong-lanceolate, 
subedgual, about 5 mm. long and 2—8 mm. wide; inner delicate in 
texture, obovate, about 3—38.5 mm. wide above, the fringed margins 
of the upper part pinched in. Filaments fiattened, lanceolate or ovate, 
white, the inner narrower than the outer and more definitely adnate 
to bases of perianth segments. Ovary globose or sub-globose, brownish 
or green in colour. Style white or whitish, about as long as ovary. 
Capsule not seen. 


The above description is based on three tubers collected at 
different times in Little Namadualand. Stel. Univ. Herb. No. 30590 
was collected at Steinkopf; while 30708 and 30709 were from Richters- 
veld. As is not unusual in Eriospermum the three tubers differ 
somewhat in shape and surface configuration, but agree in colour 
of tuber skin and tuber flesh. One of the tubers has produced two 
new growing points from small, compact lobes. The plants responded 
markedly to reduced illumination, epigeal part of leaf sheath as well 
as infl. axis and pedicels lengthening to about double when grown in 
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the greenhouse. The horn-like, eylindrical or slightly flattened papillae, 
surmounted by white hairs, are scattered somewhat closely over the 
adaxial surface of the lamina; but the degree of development of the 
papillae themselves may vary a good deal. A single lamina may 
show papillae which are green and up to 1 mm. in length while 
others are very short and others again appear to consist only of the 
colourless base of the hair. 'The longest hairs noted were 2 mm. in 
length. Several shorter hairs may be present as well, all arising from 
the apex of the papilla. The apices of some of the papillae, especially 
those in the neighbourhood of the margin of the lamina, may be 
reddish in colour. BEven the longest lack stomata and conducting 
strands. 


3. E. algiferum Marl. Name only and figs. of leafing tuber, enation 
and biramous leaf hair, in Ber. Deutsch Bot. Ges. 44, p. 450, 1996. 
Tafel X Figs. 8—II1. 


Type.—Marl. No. 9182, in Nat. Herb. Pretoria. 

Tuber avellanae magnitudine, radicibus numerosis Tfibrosis onustum. 
Folium hysteranthum, solitarium, lamina humistrata, cordata, obtusa, circa 
30 mm. lata, supra trichomatibus sparsis, albis, medio ad papillas breves 
virides adnatis, ornata. lInflorescentia aestivalis, subcorymbosa, 6—8 cm. 
longa, 4—8-f1. Pedicelli inferiores 8 mm. longi. Bracteae minutae, lanceolatae. 
Perianthii segmenta difformia, exteriora convexa, ovata, acuta, luteo-alba, 
viridi-carinata, interiora 4—5 mm. longa, in apicem album, late alatum, 
denticulatum, obtusum, terminantia. Stamina 2 mm. longa, filamentis late 
lanceolatis, fere cuneatis. Ovarium 2 mm. longum. Stylus filiformis, 2 mm. 
longus. 


A small plant. Tuber the size of a hazelnut with numerous fibrous 
roots. Lamina single, adpressed to soil, cordate obtuse about 30 mm. 
in diam., the upper surface bearing scattered, white, strigillose 
trichomes attached in the middle (Malpighian or biramous hairs). 
Infl. appearing in summer when the lamina has disappeared, 6—8 
cm. high, bearing 4—8 flowers in a subcorymbose raceme. Bracis 
minute, lanceolate. Pedicels of lower firs 8 mm. of upper 6 mm. long. 
Perianth segments dimorphic the outer convex, ovate, acute, yellowish 
white with a green keel speckled all over with small red dots, 4 mm. 
long; the inner segments 4.5 mm. long terminating in a pure white, 
broadly winged and denticulate blunt apex. Stamens 2 mm. long with 
short. broadly lanceolate, almost cuneate flaments. Ovary 2 mm. Style 
fliform, 2 mm. 


Ceres Karoo at Vaalkloof to the east of Karoopoort, on duartzite 
hills about 1000 ft. above the plain. 'Tubers and leaves collected in 
August 1919: flowering at Cape Town in March 1920. 
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The above is taken from a typed description in Marloth's her- 
pbarium which was apparently never published. The herbarium 
material (Marl. No. 9182) consists of two small, cordate leaves, and 
a fragment of a tuber which shows scattered anthocyanin cells. 
Marloth gave the specific name to this plant because of the mistaken 
idea that the biramous hairs are inhabited by an alga. An examina- 
tion of the herbarium material shows that the septate and some- 
what moniliform threads observed by him are not those of an alga 
but belong to a fungus which is both extra and intracellular. The 
fungus was assigned by Dr. van der Bijl to the Dematiaceae, one of 
the subdivisions of the Fungi Imperfecti. Similar fungal hyphae have 
been found associated with the hairs of both living and dried leaves of 
E. vustulatum. As the name E. algiferum has already appeared in 
print it seems wise to retain it in spite of the fact that it is based 
on a misconception. 


Marloths published illustration mentioned above shows a leafing 
tuber and details of the enlarged middle portion of one of the hairs 
surmounting a short cylindrical outgrowth of the assimilatory tissue. 
He brings forward a certain amount of morphological and experi- 
mental evidence in support of his statement that the leaf hairs absorb 
Surface moisture. 'The conspicuous two-armed hairs may Teach a 
length of over 2 mm. and the apex of the papilla to which each 
is attached is surrounded by a fringe of shorter hairs. 


4 E. appendiculatum SD. NOV. 


Type.—Marl. No. 138715, in Nat. Herb. Pretoria, Stel. Univ. Herb. Nos. 
15794, 30733. 


Figures.—Pl. I, Figs. 3—4. 

Tuber integrum, ad circa 35 cm. longum et 2 cm. diam., vel irregulariter 
lobatum, lobis approximatis, parte apicali infra oriente, cuticulo sat pallide 
brunneo, ad carnem translucentem subpurpuream arte adhaerente. Folii 
vagina ad 8 cm. longa reliduis pallide brunneis vaginarum priorum arte 
vestita, saepe rubicunda; lamina parva, cordata, ad 15 cm. lata, saepius 
humistrata, margine saepius conspicue ciliato, ciliis albis, in fascicula 
dispositis, infra glabra pallidiorague, supra in adultis processibus crasse 
teretibus, paucis vel multis, saepe prope marginem densioribus, saepius in 
fasciculum conspicuum pilorum alborum desinentibus, interdumaue fasciculis 
lateralibus paucis ornatis. Appendices fasciculo vasculari centrali stomati- 
busdgue onusti. Inflorescentiae axis unicus visus 13 cm. longus, basi circa 
0.5 mm. diam,, 4-1. Bracteae circa 2 mm. longae, membranaceae, conspicue 
carinatae, carinis sat latis, rubicundis. Pedicelli graciles, infimo circa 6 mm. 
longo. Perianthium more generis Galanthi (galanthoideum?) circa 5 mm. 
longum, segmentis carinatis, carinis bene visis, sat dilute viridibus, exterioribus 
oblongo-lanceolatis, circa 15 mm. latis, interioribus obovatis, superne circa 
2 mm. latis, prope apicem marginibus conniventibus dguasi cucullum com- 


pressum formantibus. Filamenta alba, ovata. Ovarium globosum, pallide 
viride, stylo subaeduilongum. 
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Tuber rather small, unlobed, up to about 3.5 cm. long and 2 cm. 
wide, or closely and irregularly lobed: gr. pts. basal; outer skin of 
tuber rather pale brown, adhering closely to the translucent, purplish 
flesh. Leaf sheath up to 8 cm. long, closely invested with the light 
brown remains of old sheaths; often slightly reddish in colour. 
Lamina small, cordate, up to 1.5 cm. wide, in greenhouse material 
sometimes reaching a width of 2 cm. horizontal and usually closely 
adpressed to soil; margin of lamina usually conspicuously ciliate, 
with tufts of white hairs; under surface glabrous, paler than upper; 
upper surface of adult lamina bearing from few to many simple, 
stoutly terete processes which are often more abundant towards the 
margin. Processes up to 4 mm. long (in greenhouse material occasion- 
ally reaching a length of 8 mm.), up to about 1 mm. wide, usually 
ending in a conspicuous tuft of white hairs and sometimes bearing 
in addition a few lateral hair tufts. Appendages provided with a 
central vascular strand and stomata. JInfl. aris (the only one seen), 
13 cm. long including the 4-flowered raceme, and about 0.5 mm. wide 
at base. Bracis about 2 mm. long, minute, membranous, boat-shaped 
with conspicuous, rather broad, reddish keels. Pedicels slender, the 
lowest about 6 mm. long. Flowers galanthoid, about 5 mm. long, 
white, with clearly defined, rather pale green keels; upper part of 
keel of outer lobes fiushed with red; outer perianth lobes oblong- 
lanceolate, about 1.5 mm. wide; inner obovate, about 2 mm. wide 
above, with pinched in apex. Filaments ovate, white. Ovary globose; 
pale green, about as long as style. Capsule not seen. 


This very distinct little species is thus far known only from three 
separate gatherings in the neighbourhood of Steytlerville. Marloth's 
specimens (Marl. No. 18775) were collected by Miss Vivier in October, 
1930. The herbarium sheet bears three small cordate leaves each with 
a few terete processes near the margin. In addition there is a penecil 
sketch of a lobed tuber and a note in Marloth's handwriting. Marloth 
intended to call this plant E. appendiculatum and his manuseript 
name has been adopted. 


Marloth's tubers have disappeared, but the species has been found 
since in the same locality by D. A. Schoonees about 1931, and by 
F. R. Long in June, 1937. 'The tubers of these later collections have 
been grown at Stellenbosch and in 1939 a single inflorescence was 
obtained from Mr. Long's tubers. 
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The species suggests a permanently juvenile form of EE. Dregei 
with which it appears to be closely allied. MT. Long's tubers were 
collected on the Springbok Flats on the way to Steytlerville, over 70 
miles from where any plants of E. Dregei were known to occur. TDE 
apparent absence of any plants of E. Dregei in the neighpourhood, 
the fact that one of the tubers has flowered and the fact that during 
the years the tubers have been kept under observation no more 
advanced form of facial process has been developed, would preclude 
the possibility that E. appendiculatum is merely an immature stage 
of E. Dregei. 


Greenhouse material shows a tendency for the petioles to lengthen 
and for some of the leaf-blades to lose their definite cordate form 
and to grow sub-erect. Juvenile leaves lack all trace of facial pro- 
cesses and the lamina may be entirely glabrous except for the usual 
tufted hairs near to the leaf margin. Others again may produce in 
addition scattered hair-tufts on the upper surface and occasionally 
also a very few rudimentary processes surmounted by hair-tufts 
nearer to the margin. In adult leaves the terete processes are usually 
most abundant near to the leaf margin and on the upper third of 
the adaxial surface. 'They are sometimes present near the cordate 
base and down the middle line of the leaf. 'They vary from small 
protuberances to stout, terete processes which, in greenhouse material, 
may reach s& length of 8 mm. 


5. E. folioliferum Andrew (Andr. Bot. Rep. t. 521) 
(Phylloglottis foliolifera Salisb. Gen. 15.) 


Figures—Pl. IT, Figs. 1—4. 


The type fig. of E. folioliferum shows a massive, closely lobed 
tuber bearing both leaves and infiorescences, the growing points being 
basal. 'The leaf sheaths and under sides of the three sub-cordate 
laminae are deep red in colour and the upper side of each lamina 
bears a large number of closely crowded, ligulate processes the longest 
of which are about 2 cm. long and 2 mm. wide. All the processes are 
sprinkled with rather long white hairs. 'The three infl. axes figured 
are about 15 cm. long and bear from 7—9 firs. in a lax raceme. 
The lower pedicels are from 1 to 1.5 cm. long. 'The firs. are galanthoid, 
deep cream in colour with green keels to the segments. The flaments 


are stated to be broadly lance-shaped and the ovary sub-globose and 
3-furrowed. 
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The fact that inflorescences and leaves are contemporaneous is 
doubtless due to the tubers having flowered in Europe under somewhat 
abnormal conditions, and it is probable that the leaves were not fully 
matured when the plant was figured. 


Herbarium and garden material that has been assigned to E. 
folioliferum shows in the adult condition a relatively well-developed 
lamina bearing on its adaxial face simple strap-shaped processes 
which are furnished on the surface and along the margins with long 
white simple hairs. 'The size and shape of the lamina and the 
length. breadth, number and arrangement of the processes vary within 
wide limits in the various gatherings; but they grade into one another, 
and until more is known of these rare plants it would seem wisest 
to include them all in E. folioliferum. 


In Oct. 1937 Piers collected at Kamieskroon in Little Namadualand 
a number of massive, leaf-bearing tubers which in all essentials match 
Andrew's type fig. very closely (Stel. Univ. Herb. No. 30756). 'The 
tubers are simple or lobed, the older parts dark brown and the 
younger paler in colour, while the flesh is beetroot red or purplish 
according to the age of the tissue sectioned. As in Andrew's figure 
the under side of the lamina and epigeal part of the sheath are dark 
red, the colour being due to the presence of many elongated and 
crowded pigment cells. The upper surface of the lamina bears, in 
the larger adult leaves, over 100 narrow, hairy, flattened processes 
some of which may reach a length of 35 mm. and a breadth of 2 mm. 
and very occasionally show a small lateral lobe near the apex. Most 
of the immature leaves are exactly like those figured by Andrews and 
some are very suggestive of E. verrucosum Marl. ined. 


Leafing material which deviates more or less markedly from the 
type falls into two groups:— 


(8a) Processes narrow, up to 5 cm. long or over, and from under 
0.5 to 2 mm. wide. 'The shape of the lamina may vary greatly even 
in juvenile and adult leaves of the same tuber. The number of 
processes may in extreme forms reach about 100 but is usually much 
smaller. (Marl. No. 183869 Steinkopf; Marl. No. 11957, O'okiep; Marl. 
No. 11958, O'okiep: Marl. No. 18266, Steinkopf; Stel. Univ. Herb. Nos. 
30861 and 30862 from Springbok). 
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(b) Processes up to 6 cm. or more long and up to 7 mm. wide; 
1lamina often ovate, up to 6.5 em. long and 3.5 cm. wide. Processes of 
adult laminae often in 9 or more rows; juvenile leaves simple or with 
one to few strap-shaped processes. (Marl. No. 138576, near Garies; 
Stel. Univ. Herb. No. 19379, Kommaggas; Stel. Univ. Herb. No. 80854, 
near Springbok.) 


It is possible that the giant form (b) may prove to be a polyploid. 
In both the above forms the leaf sheath varies much in length, in 
material from near Springbok sometimes reaching a length of 21 cm. 
'The lower part of the sheath is surrounded by the brown and 
weathered remains of the sheaths of precedirig years. 'The epigeal 
portion is often deep red in colour and may, in the giant form, reach 
a diam. of over 7 mm. 


Marloth's E. verrucosum ined. (Marl. No. 13726, Kamiesbergen.) 
does not appear worthy of specific rank, although the name has been 
inadvertently published by Troll in Verg. Morph. der héheren Pflanzen, 
Fig. 996, 1., and by Herre in Gartenflora, Nov. 1933, p. 307. As has 
already been mentioned the leaves of this plant resemble very closely 
some of the juvenile leaves of E. folioliferum Stel. Univ. Herb. No. 
30756. Although Marloth, in a note attached to his herbarium sheet, 
states that the processes are cylindrical, the widest processes are 
fiattened and show a row of bundles on sectioning. 


A11 the material of E. folioliferum collected thus far has been found 
in Little Namadgualand and most of it is known only in the sterile con- 
dition. The only infiorescences seen are in Marloth's herbarium (Marl. 
No. 138369, Steinkopf, and Marl. No. 18266, Steinkopf, both with narrow 
processes; Marl. No, 13576, near Garies, with broad processes; and 
Marl. No. 138726, Kamiesbergen, with short and somewhat #fleshy 
processes which he proposed to name E. verrucosum). All the above 
agree with the type in having slender, elongated inflorescence axes 
with lax racemes, the number of firs. varying from 2—I%. In Marl. 
No. 13676 the lower pedicels are not more than 3 mm. long but in 
the others they vary from 5—12 mm. While in Marl. No. 18795 they 
reach a length of over 2 cm. 'The floral parts also agree well with 
the type figure; though the flaments of Marl. No. 13795 are narrower 
than those of the other flowers examined. A #fruiting inflorescence 
of Marl. No. 13369 shows membranous, prismatic capsules reaching 


a length of 7 mm. and projecting some 9 mm. beyond the apex of 
the persistent perianth. 
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In addition to the drawing of E. verrucosum Marl. ined. men- 
tioned above Troll has published a drawing of a leaf of E. folioliferum 
Andr. (Verg. Morph. der hêheren Pflanzen Fig. 996 II). Marloth has 
published a photograph of a leafing tuber of the same species in 
S.A. Gardening and Country Life Vol. 19, p. 325, Fig. 8. and Herre 
a photograph of two leaves in Gartenflora Nov. 1933, p. 309. 


6. E. alcicorne Baker. (Fl. Cap. VI. 371—1896.) 


Type.—H. Bolus No. 838, in Kew Herb. 
Figures.—Pl. HI, Fig. 1. 


Baker founded this species on specimens collected by Bolus in 
1876 in the Graaff Reinet Division, near Zuurpoort on the Sneeuw 
Berg Range, at an altitude of 5000 ft. 'The type, which is in the Kew 
Herbarium, consists of two adult leaves, the one with a sheath 7.5 
cm. long, the other with the hypogeal part of the sheath missing 
The orbicular, coriaceous, glabrous lamina is about 1 cm. in diam. 
and bears on its upper surface a number of linear-acute, ponted 
processes some of which are 15 cm. long and 2 mm. wide and bear 
a few lateral pinnae. 


In Oct. 1920 Marloth collected at Komsberg, Roggeveld, in the 
Sutherland Division, at an altitude of 1500 ft., leafing tubers of an 
Eriospermum (Marl. No. 9777) which has been compared with the Kew 
type and matches it well. In Feb. 1927 an infiorescence was obtained 
from one of these tubers and a second inflorescence in March 1929. 
A photograph about two-thirds natural size published by Marloth in 
S.A. Gardening and Country Life, shows an unlobed tuber 5 cm. in 
actual length, with a basal growing point, bearing a leaf with an 
imperfect lamina. 'The largest leaf in Marloth's Herbarium has a 
sheath 15 cm. long, the hypogeal part of which is closely invested 
with the remains of old sheaths. 'The cordate-orbicular lamina is 
about 2 cm. long and 1.5 cm. wide. 'The linear-lanceolate, pinnate or 
slightly bipinnate processes. which are scattered over the greater 
part of the lamina, may reach a length of 3 cm. In addition to the 
marginal pinnae a few pinnae are inserted on the surface of some 
of the processes. 'The processes bear scattered white hairs which 
have been figured by Marloth in Ber. Deutsch. Bot. Ges. 44 p. 450. 1926. 
Leaves developed in Marloth's garden show considerable variation in 
size and shape of lamina and in degree of hairiness, some being 
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almost glabrous. The texture of both lamina and processes is coria- 
ceous in all the herbarium material examined. 


'The following description of inflorescence and floral details is 
taken from Marloth's notes:— 


Infl. aris slender, 6 cm. long, bearing about 14 firs. in a lax raceme. 
Bracts minute, 1 mm. long. Pedicels of lower firs. 6 mm. long, both 
axis and pedicels speckled with red. Perianth white, segments speckled 
with pink near apex and with broad green keels; outer oblong, acute, 
inner oblong spathulate with short, pinched in apex. Stamens ovate 
acute, fleshy, pale yellow with dark orange speckling on basal half. 
Ovary globose, 15 mm. wide, red speckled except on 6 vertical green 
lines. Style egualling ovary in length. 


Of late years numerous leafing tubers of an Briospermum with 
flattened facial processes have been collected in the Wittebergen near 
Laingsburg (Pl. II, Figs. 9, 8). The tubers, which may reach a length of 
5 cem., are simple or closely lobed, with basal growing points. The outer 
surface is light brown and the flesh, in the older parts, purplish. The 
adult leaves of different tubers while agreeing in their firm texture, 
glaucous colour and glabrous surface show marked differences in the 
leaf processes. 'The most complex form (Stel Univ. Herb. 380743) 
resembles very closely the type of E. alcicorne in shape and size of 
lamina, and in the pinnate lobing of the larger processes. Occasionally, 
as in Marl. No. 9777, pinnae may arise from the surface of the process 
as well as from the margin. Other tubers beër leaves with simple, 
linear processes which may reach a length of 25 cm. and are some- 
times arranged in two regular rows; and in others again the processes 
are obovate and obtuse, usually under 1 cm. long and less than 0.5 
cm. wide. 'These fcerms intergrade and Professor Compton, who has 
examined them in the field, states that he has been unable to 
separate them into different species. His specimens in the Bol. Herb. 
show considerable variation in shape and size of the processes as 
well as the presence of smooth juvenile laminae on accessory growing 
points. Thus far no flowers of the most complex form have been 
available for study, but early in March 1939 the two simpler forms 
mentioned above flowered in Stellenbosch (Stel. Univ. Herb. Nos. 30749 
and 30743). Both inflorescences and floral details of the two are 
identical, and except for the fact that the racemes obtained bore 
fewer flowers they agree in all essentials With Marloth's No. 977 
from Sutherland, and are conseduently referred to E. alcicorne. 
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Although the leaf of the Witteberg plant is as a rule conspicuously 
glabrous, occasional hairs have been found on the margin and termi- 
nsting the pinnae of the processes in some of the material examined. 


Marloth's No. 12056 (Matjesfontein, Tweedside, under shrubs) con- 
sists of a single lamina bearing both simple and pinnately lobed 
processes which are sprinkled with a few hairs. 'The leaf matches 
smaller leaves of No. 9777 from Sutherland and some of the leaves 
with divided processes from Witteberg. Marlothms outline sketch of 
the oblong tuber shows a basal growing point and several stolons. 


Specimens which agree closely with the Witteberg plants and like 
them show both simple, obtuse processes in addition to others which 
are pinnately lobed were collected at Adam's Kraal, Riversdale Division, 
by E. Ferguson in September 1931 and sent to the National Botanic 
Gardens. 'The leaves in the Bolus Herb. are mostly glabrous, though 
some show very few scattered hairs. 


A11 the material discussed above matches the type of E. alcicorne 
or grades into it. There remain to be described specimens from Little 
Namadualand and Van Rhynsdorp which agree with some of the 
simpler forms of E. alcicorne in texture, shape and distribution of 
the processes, but are for the most part considerably smaller. 'The 
Namadualand plants consist of Herre No. 2403 from near Spitskop, 
specimens of which are preserved in Marloth's Herbarium and in the 
Stel. Univ. Herb., and Marl. No. 13689 from Steinkopf. Herre found 
this plant again near Springbok in 1939 but the specimen was un- 
fortunately lost. 'The tubers, which are simple or compactly lobed with 
whitish fiesh, may reach a length of over 3 cm. and are devoid of 
stolons. 'The small, cordate laminae are from 4—8 mm. long and 
with the exception of a single juvenile leaf all those examined bear 
short processes with obtuse or acute apices. On several of the 
laminae a few of the processes have short, lateral lobes. A larger 
detached leaf with a lamina 1.5 cm. long and linear processes occurs 
on Marloths herbarium sheet and apparently belonged to one of 
Herre's tubers which had leafed in Cape Town. 'The processes in 
these Namadualand plants vary somewhat in shape, size and hairiness 
and are arranged for the most part in two rows. A sketch and 
three detached leaves in the Bol Herb. of a plant collected by 
E. R. Fuller at Kakamas resembles the larger of the Namadualand 
plants very closely, Marloth obtained inflorescences from No. 13689 
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and these, except for their smaller size, resemble closely the racemes 
and flowers of E. alcicorne from Sutherland. 


It is probable that the specimens found by Dinter (6) on his journey 
to Vellordrift north of the Orange River are identical with the Nama- 
dualand plants referred to above. It has not been possible to see 
Dinters specimens nor to obtain a detailed description of them for 
comparison. 


The Van Rhynsdorp material (Marl. No. 12926), which Marloth 
referred to E. Bowieanum Baker, was found by him growing in shale 
at the summit of the Langebergen. 'The largest tubers seen are pear 
shaped, about 4 em. long and 1.5 cm. wide, with basal growing point. 
A11 multiply extensively by means of brittle stolons which may reach 
a length of over 8 cm. (Pl. III, Fig. 4) 'The small, heart-shaped 
laminae resemble those of Herre No. 2403 very closely and like the 
latter bear short tongue-shaped processes which may reach a length 
of 6 mm. and a breadth of 35 mm. Juvenile leaves are simple or 
produce one or a few processes, but in the adult leaves the processes 
are usually numerous and arranged in from 1—4 symmetrical rOWS. 
The upper surface of the lamina as well as of the processes, is glau- 
Cous-green; but the under surface of the adult lamina is occasionally 
fiushed with red or in rare cases red throughout. All the leaves seen 
were entirely glabrous. In March 1931 Marloth obtained two small 
inflorescences from these tubers, the one with 3 and the other with 
7 firs. 'The floral details agree with those of Marl. 977. For the 
present at all events it seems wise to include the small leaved plants 
from Little Namadgualand and Van Rhynsdorp in E. alcicorne. 


Tt is interesting to note that Professor Compton who has made 
a study of the Witteberg flora near Whitehill finds many affinities 
between it and the flora of Little Namadgualand. 


7. E. Bowieanum Baker. (Journ. Linn. Soc. XV. 967, 1876) 


Figures.—Pl. IV, Figs. 1—4. 


Baker based his description of this species on an unpublished 
Kew drawing of a plant received from Bowie from the Cape of Good 
Hope in 1822 and flowered at Kew July 5th. 1893. 'This drawing shows 
an unliobed tuber, an isolated leaf, a short spicate inflorescence, and 
enlarged flower and floral details. For over a century nothing further 
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was known of this interesting and very distinctive plant. In 1996 
Marloth collected on the summit of the Langebergen (Marl. No. 12926) 
tubers of a process bearing Eriospermum which he considered to belong 
to the above species in spite of the small flattened processes and 
proliferating tubers. 'These specimens have been discussed under 
F. alcicorne. In 1928 Marloth received from Messrs Hurling and Neil 
leafing tubers of a plant which they had collected in Karroid veld 
near Robertson. These Marloth described and figured (S.A. Gard. and 
Country Life, Vol. 19, p. 326. Fig. 12) the following year as a new 
species—E. coralliferum '(Marl. No. 13586). In 1930 he obtained a 
specimen of the same plant from Dr. J. Luckhoff, but the locality in 
which it was collected is not recorded. 


During the last six years large numbers of tubers belonging to 
Marloth's E&. coralliferum have been obtained from many localities in 
the Robertson and Worcester Districts, both on koppies and near the 
road side. Many of these tubers have flowered and fruited at Stellen- 
bosch and have produced juvenile as well as adult leaves. The study 
of this abundant material over a period of years has shown conclu- 
sively that Marloth's E. coralliferum is identical with Bakers E. 
Bowieanum. The compact, fredguently unlobed tuber; small, strongly 
concave cordate or cordate ovate lamina, the complete absence of hairs 
on any part of the leaf or leaf processes, the spicate infiorescence and 
the floral details with the exception of the apiculate anthers—all 
agree closely with the Kew drawing, while young leaves and stunted 
infiorescences match the figure exactly. It seems probable that the 
artist has sketched, and possibly slightly exaggerated, partly dehisced 
anthers. Such anthers often suggest closely the curious apex of the 
Kew drawing. 


The following enlarged description is based on living and her- 
barium material:— 


Tuber more or less pear shaped or subglobose, from 1—8 cm. long, 
or closely and compactly lobed; gr. points lateral or basal; surface 
of tuber brownish; tuber flesh reddish or purple in older parts, in 
young parts almost colourless. Leaf sheath up to 11 cm. long, the 
hypogeal part covered by the remains of old sheaths. Lamina glabrous, 
cordate or cordate ovate, very convex below, with revolute margin 
and reflexed apex, the largest seen over 1 cm. across but usually 
smaller. Processes glabrous arising in a cluster from base of lamina, 
stout, terete, and rather pale green in colour, fleshy, varying greatly 
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in number, length and breadth; all the processes simple or some or 
all branched in the upper part, the number of lobes from 1—9. 
Inflorescence inconspicuous, axis up to 7 cm. long; raceme spicate, 
compact, bearing from 2—I5 firs. Bracts minute, membranous, brown- 
keeled, about 2 mm. or less long. Pedicels from 0.5 to 1 mm. long. 
Firs. sub-galanthoid, usually dull-coloured, reddish or greenish-yellow 
below with broad and rather ill-defined green keels, sometimes almost 
coral-red, 3—5 mm. long; outer perianth segments sub-egual, boat- 
shaped: about 35 mm. long and 1.5 mm. wide; inner about the same 
length as outer, the margin of the upper part sometimes slightly 
sinuate and pinched in at apex. Filaments adnate to bases of perianth 
segments, white, flattened, about 1 mm. wide at base. Ovary pale 
green, globose or sub-globose, about 1.6 mm. long. Style white, 
cylindric, about as long as ovary. Capsules sub-globose up to 10 mm. 
long, separating readily from apex of pedicel. 


The tubers of this species vary much in shape and size. A massive 
specimen collected by Dr. Leipoldt at Doorn River near Worcester 
had 8 close and compact lobes. Juvenile leaves devoid of processes or 
with 1 to few simple processes are often developed from young growing 
points. Marked differences in colour due to differences in amount of 
anthocyanin present are seen in young and old inilorescences and in 
unripe capsules. The ilowers may open widely on a warm afternoon, the 
perianth lobes separating completely to disclose the essential organs. 
The fully formed capsules are often turbinate and may reach a width 
of 10 mm. above, projecting markedly beyond the persistent perianth. 
In spite of the absence of marked odour fruits set freely; as many 
as 9 have been found on a 138 flowered inflorescence. 'The ease with 
which they separate from the apex of the pedicels contrasts strongly 
with the behaviour of the capsules in many other species where they 
remain attached to the pedicels long after the seeds have been shed. 


Marloth has suggested the name E. flabellatum for his No. 14121, 
Barrydale. The specimens, which consist of a number of leaves and 
a single pearshaped tuber, suggest a form of E. Bowieanum with more 
slender processes than is usual in the Worcester and Robertson plant. 
Some of the leaves on Marloth's herbarium sheet are juvenile, with 
relatively large lamina and scattered processes. 'The adult lamina 
agrees exactly with that of the Robertson plant. The narrow, glabrous 
processes vary from simple or sparingly lobed to profusely lobed, and 
the breadth from 0.5 to 1 mm. A second specimen (No. 9131) on the 
same sheet, collected at Ceres Karoo near Karoopoort, consists of 
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a single lamina with narrow, branched processes and is very similar 
to those from Barrydale. Specimens from Ladismith in the Bolus 
Herbarium, collected by Mrs. E. Ferguson in 1980, resemble Marloth's 
E. flabellatum ined., the processes on the two laminae being much 
divided and under 1 mm. Wide. 


A photograph of E. Bowieanum in leaf was reproduced in Garten- 
flora, Nov. 193838, p. 309 under the name E. coralliferum Marl. 


8. E. multifidum Marl. (South African Gardening and Country 
Tie. Vol. 19: pi 326. (929) 


Type.—Marl. No. 13449, in Nat. Herb. Pretoria. 


Figures.—Marl. SA. Gardening and Country Life. Vol. 19, p. 3926; Pl. V, 
Figs. 1—2; Gartenflora p. 307. Nov. 1983. 


Tuber when young pear shaped or subglobose with basal growing 
point; older tubers broadly oblong, simple or compactly lobed, up to 
13 cm. long and 6.5 cm. wide, brownish in colour, the flesh of older 
parts pink or beetroot red. Leaf sheath up to 16 cm. long, epigeal part 
green, with short red lines; the hypogeal portion surrounded by 
remains of old leaf sheaths, purplish or bright pink in colour and 
somewhat abruptly infiated immediately below soil level where it 
may reach a width of 6 mm. Lamina glabrous, cordate or suborbicular, 
markedly concave and streaked with red below, about 0.5 cm. across, 
the apex strongly recurved. Processes of adult leaf very numerous, 
arising in a fascicle from near the base of the lamina, glabrous, much 
divided and forming a moplike cluster, up to 7 cm. long, the final 
branchlets terete and filiform, from 0.5 to 1 mm. wide. Infl. azcis stout, 
green, up to about 15 cm. long and 2 mm. wide at base, raceme dense, 
18 to 380 flowered. Bracts boat-shaped from 1—3 mm. long with 
reddish-brown keel. Pedicels 1.5 to 5 mm. long, inserted almost at 
right angles to raceme axis. Flowers sub-galanthoid, white or whitish, 
perianth segments connate at base, conspicuously keeled below with 
green or grey-green, up to 6.5 mm. long, the outer boat-shaped, obtuse 
or sub-acute, up to 3 mm. wide, the inner obovate, up to 3.5 mm. wide 
with wavy and pinched in margin. Stamens inserted on bases of 
perianth segments; flaments white, fleshy, ovate, the free portion 
up to 25 mm. long and 15 mm. wide below. Ouvary globose, green 
with darker green vertical lines, up to 1.6 mm. long. Style white, about 
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as long as ovary. . Capsule up to 8 mm. long, wider above, the 
upper part projecting from the persistent perianth. 


In addition to Marloth's type material numerous gatherings of 
this very distinct species, have been examined, all of them from Little 
Namagualand. A specimen (Schlechter No. 11116 Brackdam, in colli- 
bus, July), consisting of two leaves only, is housed in the S.A. Mus. 
Herb. Further specimens of this plant appear in some European 
herbaria under the name E. mirandum, a name which was never 
published. 


Newly organised growing points on older tubers produce glabrous 
laminae. Juvenile leaves with a few scattered processes arising from 
the upper surface of the lamina have also been seen, as well as 
intermediate conditions between these and the adult leaf. One small 
leaf, the longest processes of which were under 2 cm. long, had 
produced 40 processes in all of which 25 were unbranched, while the 
most profusely branched had 4 branchlets only at the apex. Even 
in this species there is a tendency for some of the larger processes 
of adult leaves to coalesce at the base into a short, longitudinally 
furrowed stipe, though the majority are free. In addition to the 
profusely branched processes a few shorter, simple processes may 
extend to near the margin of the lamina. 'The acute apices of the 
lobes of the branchlets very occasionally end in a short bristle. 
They often turn yellow in advance of the rest of the leaf. Both upper 
surface of the lamina and facial processes are entirely devoid of 
anthocyanin. 


9. E. proliferum Baker. (Journ. Linn. Soc. XV. 267, 1876.) 


Figures.—Pl. TT, Fig. 5. 


Baker based his description of E. proliferum on a coloured plate— 
E. folioliferum, Gawl, in Bot. Reg,, Vol. 10, t. 1795 (1824). He refers 
also to an unpublished drawing at Kew of a plant gathered by Bowie 
in 1821. 'The plate in the Bot. Reg. shows a solid tuber about 4 em. by 
2 cem., with a single leaf sheath arising from the middle of its upper 
surface. The lamina bears on the lower part of the adaxial surface 
10 glabrous, unbranched processes from 2—3 em. long and about 1 mm. 
wide. The inf. axis is 16 cm. long and bears in its upper third a lax, 
13 fird. raceme of pale, yellowish-green, galanthoid firs., the lobes keel- 
ed with green. Although Baker describes the lamina as obcordate 
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there is no doubt that this appearance is due to the leaf apex in the 
plate being recurved, a fact which is borne out by the outline drawing 
on the same plate of what appears to be a juvenile leaf with ovate 
lamina devoid of processes. The apparent origin of the leaf from 
the upper surface of the tuber is probably due to the position in 
which it was planted in the soil. 


The Kew drawing duoted by Baker under E. proliferum shows a 
small, pearshaped tuber with a laterally inserted infi. axis bearing 
three stalked, galanthoid firs. 'The upper part of the raceme is 
wanting. Beside this there is a figure of a detached leaf with ovate- 
lanceolate lamina and some 21 unbranched, filiform processes scattered 
over two thirds of the upper surface, and a second lamina with 7 
shorter, scattered processes. Below is a single, enlarged galanthoid 
flower together with floral details. 


Although juvenile leaves of several other species such as E. 
paradozum and E. multifidum sometimes show simple, cylindrical 
processes scattered over the face of a relatively large lamina, the 
infiorescences serve to distinguish these species from the illustrations 
under discussion. 'There seems no doubt that both the Kew drawing 
and the coloured plate in the Bot. Reg. depict juvenile leaves of 
E. proliferum such as are freguently found in South African forms 
with proliferating tubers, and are often produced by adult tubers 
grown under changed conditions in Burope. Mr. Garside, who grew 
tubers of &. fasciculatum Duthie (—E. proliferum) from the Stel. Flats 
in London under a bell jar in reduced light and moist air, found that 
gr. pts. which had previously produced the normal adult type of leaf 
reverted under the changed conditions to the juvenile leaf-type with 
enlarged lamina and dispersed processes. 


Additional] illustrations of E. proliferum have appeared in the Cape 
Agric. Journ. Vol. 31. No. 2. p. 176 Fig. 2. 1907, in the Ann. of Univ. 
of Stel. Vol. II. Sect. A. No. 8. Pl. VI. Figs. 1—1 (Nov. 1924), and in 
S.A. Gardening and Country Life, Vol. 19, p. 326, Fig. 10. 'The second 
of these shows sa compact tuber from Stellenbosch, the third 
proliferating tubers from Goudini. 'The plant from sandy soil on the 
Stellenbosch Flats was described as a new species under the name 
E. fasciculatum; but our knowledge of process bearing species of 
Eriospermum has increased considerably of late years, especially with 
reference to the marked differences which may obtain between juvenile 
and adult foliage, and the reversion to a more juvenile leaf type 
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which may result from changed environmental conditions. It would 
therefore seem best to drop the name E. fasciculatum and use Baker's 
name E. proliferum for all plants which in their adult condition 
produce a small lamina and tuft of simple or sparingly branched 
filiform processes. 


E. proliferum is a variable and widely distributed species and has 
been recorded from Tulbagh, Hex River Valley, Matjesfontein, Ouats- 
hoorn, Goudini, Worcester, Robertson, Stellenbosch, Genadendal, Cale- 
don and Bredasdorp. 


The tubers vary & good deal in different localities. Numerous plants 
collected in sandy soil, Stellenbosch, and in the districts of Tulbagh, 
Worcester and Robertson, have simple, pear-shaped tubers the largest 
reaching a length of a little over 4 cm. Bi-lobed tubers resulting 
from the bifurcation of the growing point, and compactly lobed tubers 
are sometimes found. 'The largest of the latter seen reached a length 
of 5.5 cm. and had 4 gr. pts. 'The outer surface of these tubers is 
rather dark brown in the older parts and the tuber fiesh varies from 
very pale pink to reddish according to age. 'Tubers from Caledon, 
Genadendal and Marloth's plants from the Goudini Baths (Marl. No. 
18086) proliferate markedly, often forming masses of interlaced, cylin- 
drical stolons the older ending in leaf-bearing tubers. These stolons 
may reach a length of over 6 cm. 


The adult leaves produced by the more compact tubers have 
slender, erect sheaths which may project 6 cm. or more above the 
surface of the soil and are often covered with bristle-like hairs. 'The 
hypogeal part of each leaf sheath is surrounded by the rough, fibrous 
remains of the sheaths of preceding seasons. The adult lamina seldom 
reaches a length of over 6 mm. and is usually considerably shorter. 
It is often more or less cordate at the base, with a revolute, ciliate 
margin, and bears in the neighbourhood of the sheath a fascicle of 
slender, cylindrica! processes which may vary greatly in number and 
length. As many as 40 have been noted on one lamina, and the length 
of the processes may vary from under icm. to over 5 cm. and the 
breadth from one third to 1 mm. While these processes are usually 
simple some in a fascicle may bear 2—3 short, slender branches. 'The 
amount of anthocyanin developed in the leaf as well as the degree 
of hairiness may also vary greatly, sometimes in material from the 
same locality. Of three specimens collected by Dr. Leipoldt at Doorn 
River near Worcester, one had very hairy leaf sheath and processes, 
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the second a very hairy leaf sheath with few, scattered hairs on the 
processes, and in the third both leaf sheath and processes were 
almost glabrous. Each process often ends in a bristle. In material 
from Stellenbosch the processes are usually devoid of red pigment, 
though they are sometimes minutely mottled with red. 'The under 
side of the minute adult lamina may be finely and closely dotted with 
anthoceyanin cells which are sometimes arranged in lines. 'They may 
also be sprinkled over the upper part of the leaf sheath. 


While juvenile leaves are abundant on proliferating tubers they 
may occur also on the young growing points of more compact tubers, 
at least three seasons sometimes elapsing before the adult leaf is 
produced. A tuber grown in Stellenbosch for several years produced 
in 1936 a large lamina with six very short and scattered tubercles, in 
1937 a somewhat smaller lamina with rather stout, scattered processes 
the longest being 7 mm. long, and in 1938 an adult leaf with minute 
lamina and tuft of #fliform processes. The abrupt transition from 
a large, simple lamina to the normal adult type of leaf is shown in 
a tuber from Robertson. (Pl. II. Fig. 5) 


Proliferating tubers often show great variation in the size and 
shape of the juvenile lamina in addition to different stages in process- 
formation. 'The first leaf developed from a newly organised growing 
point may be cordate, ovate or lanceolate in shape and completely 
devoid of processes, while later formed leaves may show one or few 
scattered processes, until finally the basal fascicle on a small adult 
lamina is attained. 'The juvenile processes are often stouter than 
those usually produced by the adult plant. 


The infilorescence axis is slender, up to 20 cm. or more long with 
a lax 2—J20 fird. raceme. 'The bracts are minute, up to 1 mm. long, 
membranous and keeled with brown or greenish-brown. The lowest 
pedicels vary in length from 5—20 mm. and may lengthen in green- 
house material to over 3 cm. 'The flowers are galanthoid, the colour 
white or yellowish with well defined red brown, greenish brown or 
green keels. 'The inner perianth lobes are broader than the outer and 
the upper part of each is pinched in and has a toothed margin. 'They 
are adnate to the bases of the filaments. While conforming to the 
same floral type the shape and size of the perianth segments as well 
as the degree of serration of the inner segments may vary in different 
gatherings. The lanceolate filaments are white or whitish, the outer 
slightly broader than the inner. The ovary is globose or sub-globose 
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and varies in colour from pale to dark green. The style is white and 
as long as or slightly longer than the ovary. 


Marloth has suggested the name E. filiferum for proliferating 
tubers collected by him at 'Tweedside in black humus soil under shrubs 
(Marl. No. 12055). The laminae in the wild plants vary in form from 
ovate or nearly circular to broadly lanceolate. Many of these are with- 
out processes while others have fliform processes on the face. 'The 
outer perianth lobes are pale yellow in colour and keeled with green. 
Archer's tubers collected at Witteberg (Stel. Univ. Herb. No. 30741) 
appear to be identical with Marlotms E.filiferum. Marloth has also 
suggested that Bowie's plant from which the Kew drawing was made 
is the same as his plant from Matjesfontein, although the tubers are 
very different. Until more is known about these plants, especially 
in the adult condition in their natural habitat, it would appear 
wiser to include them under Baker's E. proliferum, especially in view 
of the fact that similar variations in juvenile leaves appear on 
Marloth's proliferating tubers from Goudini Baths which he refers 
to this species. 


10. E. Dregei Schon. (Trans. Roy. Soc. S. Africa. Vol. I. Pt. 2, 
p. 441. 1910.) 


Type.—in Herb. of Alb. Mus. Grahamstown. 


Figures.—Trans. Roy. Soc. S. Afr. Vol. I. Pt. 2, Fig. 1; Pl. IV, Figs. B—B6. 


Tuber when young more or less pear-shaped, the older up to 
3 cm. or more in diam. often compactly lobed with several gr. pts., 
surface usually tuberculate, rather pale brown, with purplish flesh. 
Leaf sheath up to 6 cm. long, the hypogeal part covered by the 
remains of old sheaths. Lamina cordate or broadly ovate, up to 17 mm. 
across, under surface—as also epigeal part of leaf sheath—usually 
densely stellato-pubescent, upper surface glabrous, glabrescent or 
copiously stellato-pubescent. Processes usually densely stellato- 
pubescent, up to 2 cm. long, much branched and combined below into 
a cylindrical stipe up to 2 cm. long. Infl. azis up to 7.5 em. long; 
raceme compact, up to 15 fird. Bracis minute, deltoid, membranous, 
with reddish keels, 1—?2 mm. long. Pedicels cf lower firs. 1.5—4 mM., 
lengthening slightly in fruiting stage. Flowers galanthoid, from 
6—1 mm. long; perianth lobes white, with conspicuous green keels 
which are often reddish towards the apex; outer sub-egual; inner 
broader than outer, pinched in above, the margin of the upper half 
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minutely toothed. Filaments broadly ovate, pale yellow or whitish, 
the inner as a rule slightly narrower than the outer, more markedly 
adnate to the base of the perianth lobe and readily separating with 
it. Ovary pale green, globose or sub-globose, with lighter green vertical 
lines. Style white, about as long as ovary. Capsule projecting slightly 
from persistent perianth; valves egually or unegually developed. 


Schonland's type material of this species was collected by Drege 
near Port Elizabeth. According to a note in the Albany Museum Herba- 
rium the flowers. are strong scented and one plant has been noted 
bearing leaf and infiorescence simultaneously. It is common in a 
number of localities in the neighbourhood of Port Elizabeth, Grahams- 
town and Zwartkopsrivier and has also been collected by Fourcade on 
the hills above the town of Humansdorp. Until recently it has been 
regarded as exclusively eastern; but in 1935 Messrs Hurling and Neil 
found it growing in abundance at Allemorgensfontein near 'Touws 
River. The apparent discontinuity of distribution is probably due 
to incomplete collecting in the intervening areas. 'The tubers from 
Touws River are often larger and less tuberculate than those from 
the eastern area. 


A marked character of the leaf-process in most herbarium speci- 
mens is the presence of dense, tufted hairs. 'This character has been 
found to vary a good deal in plants grown in Stellenbosch and Dyer, 
who has had the opportunity of examining abundant material in its 
native habitat, reports that the pubescence is very variable and that 
he has found some plants which are nearly glabrous. 'The tufted 
hairs arise from the apex of short tubercles, which may contain 
chlorenchyma. 'The abundance of the tubercles and the length of 
the hairs surmounting them as well as the amount of anthocyanin 
present in the epidermis may show considerable variation. Relatively 
glabrous processes produce, as a rule, a tuft of hairs at the apex 
OT each lobe. 'The origin of the hairs has not been studied but it is 
probable that they are not actually stellate. 


Juvenile leaves with no processes or with few or many scattered, 
simple or sparingly branched processes may arise from newly organised 
gr. pts. of old tubers. Intermediate stages linking these with the 
single lazly dendroid process of the adult leaf are of common oecur- 
rence. 
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Two detached 'inflorescences in Marloth's herbarium envelopes 
(No. 8336 and No. 8401) have slender axes and pedicels up go) N aobaee 
long. It is possible that they do not belong to the above species. 


TIlustrations of E. Dregei have appeared in Marloth's Flora of 
South Africa, Vol. IV. Pl. 27. Fig. 1.; in Engler-Prantl,, Natiirlichen 
Pflanzenfamilien. 2 te Auflage, Band 15 A. Fig. 109 E. (1930) under 
the name E. paradorum; and in Gartenfiora, p. 308. (NOV. 1933). 


11. E. cervicorne Marl. (South African Gardening and Country 
Tide Vol 194 pAs26 NEER IEII) 


Type.—Marl. No. 6983, in Nat. Herb. Fretoria. 


Figures.—S.A. Gardening and Country Life. Vol. 19. Fig. 11. Oct. 1939; 
Pl. V, Figs. 8—D5. 


Marlotms type material, collected by the Rev. G. Meyer in Little 
Namadgualand near Steinkopf, consists of 5 leaves, three inflorescences 
and a photograph of a leafing tuber. 'The laminae are up to 2 cm. 
1ong and 7 mm. wide and bear both simple and sparingly divided 
processes scattered over the greater part of their length. Although 
Marloth describes them as glabrous his published photograph as well 
as the dried type material shows the processes to be sprinkled with 
long white hairs; but the degree of pubescence varies a good deal in 
different specimens. 


Mounted on the same herbarium sheet and also named by Marloin 
E. cervicorne are several inflorescences and dissected flowers which 
agree closely with the type. 'These specimens (Marl. No. 138416) were 
collected at Steinkcpf, Little Namadualand, and the leaves photo- 
graphed (Pl. V. Fig. 3.) are from Marloths tujbers. 


In addition to the above a number of tubers of the same species, 
collected by Herre in Little Namadualand, have been grown in Stellen- 
bosch for a number of years, and it is now possible to give a more 
complete description than that published by Marloth. This description 
is based on all the available living and dried material. 


Tuber in young plants simple, pear-shaped or globose, in older 
massive and reaching a size of 7 em. by 4 em, growing point lateral 
or basal, colour of surface brown, tuber flesh purplish or kbrownish 
red. Leaf sheath sometimes reaching a length of 14 cm., the hypogeal 
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part surrounded by the brown remains of earlier sheaths; epigeal 
part up to 5 cm. long, varying much in thickness and occasionally 
teaching a diam. of 7 mm., dull purple and sprinkled with white hairs. 
Lamina very variable in shape and size, being rotund, oblong, ovate, 
spathulate or broadly elliptical, the greatest length noted was 4 cm. 
and the greatest breath 2.5 cm.; under surface of the lamina usually 
strongly concave and like the sheath of a dull purple colour. In 
larger leaves the margins of the lamina often appear to be adnate 
at base to the apex of the sheath, giving the appearance of two more 
or less gradually converging wings. The free part of the lamina may 
spread horizontally or be more or less erect, and the apex is often 
recurved. Juvenile leaves devoid of processes, or with very few simple 
processes, are developed from young growing points. Later formed 
leaves have both simple and sparingly branched processes scattered 
over the greater part of the lamina (as in Marloths dried type 
material), or the majority of the processes may be more profusely 
branched. In the most highly specialised condition, which was not 
observed by Marloth, the processes near the base of the lamina are 
combined to form a longitudinally grooved stipe which may reach 
a thickness of 6 mm., the degree of fasciation varying greatly in 
different specimens, being often seen in addition in some of the 
processes which are separate from the main stipe. The processes are 
usually dark green jn colour and like the lamina sprinkled with long 
white hairs. Simple processes are sub-cylindric or more or less flatten- 
ed and may reach a width of over 2 mm. Infl. azis may reach a length 
of 20 cm. or more, though it is usually shorter. 'The racemes vary 
from compact to lax and the number of firs. from 5 to over 20. Bracis 
small, boat shaped, membranous and keeled with brown. Pedicels 
in Marloth's type material varying in length, the lowest from 2 to over 
6 mm. In greenhouse material they may reach a length of 10 mm. 
Firs. galanthoid, up to 9 mm. long; perianth lobes white with greenish 
or reddish keels, the amount of anthocyanin varying in different 
infiorescences: inner slightly broader than outer and with serrate 
margin. Filaments flattened ovate-acuminate, white, the inner 
slightly narrower than the outer. Ovary greenish-brown, globose or 
sub-globose, shorter than the white style. Capsule up to 1 cm. long; 
1—38 carpels developing. 


In addition to Marloth's published photograph of E.cervicorme 
mentioned above two photographs of leaves of the same species are 
reproduced in Gartenflora, Nov. 1933, one on Dp. 308 from Marloth's 
tubers named E.cervicorne Marl. and the other on p. 309 named 
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E. spec.? von Richtersveld. Troll has published the drawing of a leaf 
of E.cervicorne in Verg. Morph. der hoheren Pflanzen, p. 1148 Abb. 
996, TIT. 


12. E. paradoxum Ker-Gawl. (Bot. Mag. sub. t. 1882, 1811. 


Ornithogalum paradoxum Jacd. Collect. suppl. 81, tl. (1796). 
Thaumaza paradoxa, Salisb. Gen. 15. 


Figures.—Pl. 1. Fig. B; Pl. VI, Figs. 1—6; Pl. VIT Figs. 1—B. 


Tuber somewhat irregular, 1.5 cm. or more wide, surface brown. 
Leaf solitary, produced after the infiorescence. Lamina sub-rotund, 
amplexicaul, bearing a much branched process on its upper surface. 
Process from 9—13 em. long, consisting of a central stipe with slender 
lateral rami some of the lowest of which are simple and the remainder 
much subdivided: both leaf sheath and compound process with soft 
white hairs. Infl. aris pilose, about 7-fird. Bracts minute, ovate-acute, 
concave. Pedicels very short. Perianth segments similar, elliptic, white, 
keeled with green. Filaments narrow lanceolate, more than half the 
length of the perianth. Ovary subglobose. Style filiform, longer than 
the ovary. sStigma obtuse, trifid. 


Jacguin based his illustration and description of Ornithogalum 
paradozum on several tubers from the Cape of Good Hope which had 
been grown in Europe for a number of years, leafing in November and 
occasionally producing peduncles in September or October. He con- 
sidered the stipe to be a sterile, leaf-bearing stem with an amplesicaul 
leaflet or stipule at its base. Material resembling the type figure more 
or less closely has in recent years been collected in a very large number 
of different localities, extending from Little Namadualand to Humans- 
dorp. In addition to the abundant material in S.A. herbaria which 
has been available for study, living plants from many distinct areas 
have been examined and kept under observation for a series of years. 


The tubers which are simple and more or less pear-shaped when 
Young, and may reach a length of over 8 cem., are light brown in colour 
with purplish flesh and basal growing point. Lobed tubers are 
occasional, but no trace of stolon formation has been met with. The 
following types of juvenile leaves have been noted on seedlings or on 
new growing points of old tubers: (a) smooth lamina; (b) lamina with 
few undivided scattered processes; (c) lamina with scattered undivided 
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and divided processes; (d) lamina with undivided and divided processes 
produced in a group near its base. 


Apart from variations which are obviously due to differences in 
age or in environmental conditions, many striking variations have 
been noted in the adult leaves as well as in the inflorescences of 
different gatherings. 


The leaf sheath may vary much in length and diameter even in 
specimens from a single locality. The longest seen was over 11 cm. 
long. The hypogeal part is closely invested with the brown remains 
of old sheaths. 'The adult lamina may be obovate, cordate, or 
reduced to a narrow collar-like rim, and the apex is often acute and 
reflexed. In colour the under side of the lamina and the epigeal 
region of the leaf sheath may vary from green to dark maroon-red 
and from glabrous or glabrescent to densely white-woolly. The adult, 
dendroid process shows great variation in size, form and pubescence. 
In specimens from Klaver it may reach a length of 14 cm and a 
diameter of 0.5 cm. 'The following are the more distinctive forms 
assumed by the adult facial process: 


(1) Stipe well-defined, especially in lower half of dendroid process; 
rami numerous, the upper usually longer and more copiously 
divided than the lower. (Marl. No. 6814, Steinkopf; Marl. No. 
13692. Kamieskroon; Marl. No. 91380, Karroopoort; Stel. Univ. 
Herb. No. 30560, Bitterfontein.) 


(2) Process fastigiate, cylindrical or bottle-brush shaped. (Marl. No. 
9145, Ceres: Marl. No. 138573, Worcester; Stel. Univ. Herb. No. 
30681, Montagu.) 


(3) Stipe of compound process somewhat massive with few, un- 
branched or rather sparingly branched Trami which are 
glabrous or glabrescent. (Marl. No. 18582, Bonnievale, in part.) 


(4) Stipe of compound process slender with slender, uncongested 
rami; resembling somewhat closely Mrs. Davidson's Fig. 3. 
(Herre No. 2383, Ceres Karroo.) 


(5) Lamina with a tuft of branched, spreading rami which are 
separate to the base or combined into a very short stipe. (Stel. 
Univ. Herb. Nos. 30616, Genadendal; 30619, Worcester; 380752, 
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Worcester.) Except for the texture and hairiness of the leaf 
processes some of these leaves suggest the leaf of E. multifidum. 
Dr. Leipoldt's specimens from Malmesbury (Bol. Herb. No. 
19917) are miniature plants with processes of this type and 
probably deserve to rank as a subspecies. 


Although species from some localities appear to conform to a single 
type, in other areas more than one type of process occurs and inter- 
mediates are often met with. In addition to differences in the general 
form of the processes as a whole the rami vary much in length, 
thickness, branching and nature and degree of hairiness. Free rami, 
which may be unbranched or branched, often occur on the lamina 
near the base of the stipe. 


The infiorescence axis also varies greatly in length, diameter, 
colour, and degree and nature of pubescence, and may bear from 2 
to over 20 flowers. The boat shaped bracts, which are keeled with 
red or green, are glabrous, sparsely hairy or woolly, and like the pedicels 
may vary in length. The flowers are from about 7 to over 12 mm. long 
and the keels of the sub-edual perianth lobes are green or reddish 
brown according to the amount of anthocyanin present. With the 
exception of two somewhat doubtful locality records the many infio- 
rescences which have been examined from various localities in Little 
Namadualand all have glabrous inflorescence-axzis and pedicels. 'This 
is true also of specimens from Bitterfontein and of certain specimens 
from the Ceres Karroo near Karroopoort. Inflorescences with hairy 
axis and pedicels, the pubescence sometimes varying from densely 
woolly to only slightly hairy, have been obtained on the other hand 
from Malmesbury, Ceres, Hex River Valley, Worcester, Robertson, 
Genadendal, Montagu, Bonnievale, Swellendam, Barrydale, Riversdale, 
Ladismith, Uniondale and Humansdorp. E. paradozum is also known in 
the vegetative condition from Oudtshoorn, Prince Albert, Whitehill and 


Laingsburg; but thus far no infiorescences have been seen from the 
above localities. 


In all the material examined the stamens are adnate to the bases 
of both outer and inner perianth segments, and remain attached to 
them when the flower is dissected. The relative length of stamens and 
perianth lobes may vary, as also the breadth of the base of the flament. 
The style may vary from under twice to over three times the length 
of the subglobose or globose ovary. Style and filaments are white and 
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the ovary pale or dark green or brownish green in colour. 'The odour 
of the flowers is rather sweet and heavy. 


Forms of £.paradozum having a well-defined stipe extending 
almost to the apex of the appendage and bearing short, crowded, 
woolly, rami, thus resulting in a cylindrical or bottle-brush shaped 
structure, have been called E.cylindricum by Marloth. In addition to 
the above character Marloth mentions as distinguishing features of 
E. cylindricum the reniform, obtuse and somewhat woolly lamina, the 
very woolly rachis and pedicels, the ratio of length of stamens to that 
of the perianth lobes, and the linear flaments with apex only subulate. 
Marloth suggests that Jacguinm's figure represents two distinct tubers, 
that both E. paradozum and E.cylindricum were growing in the Vienna 
gardens from which Jacduin obtained his tubers, and that the woolli- 
ness of the scape referred to in the original description was taken from 
an unfiigured specimen of E&.cylindricum Marl. 'The possibility that 
the difference in shape of the leafing and flowering tubers figured by 
Jacduin may be due merely to differences in position of one and the 
same tuber does not seem to have occurred to Marloth. He states that 
the figured inflorescence corresponds to those assigned by him to 
E. paradozum, but does not venture an ezplanation of the pilose sur- 
face of the peduncle shown by the artist. Marloth based his E.cylindri- 
cum on his No. 9145 from Ceres Karroo near Karroopoort. 


The examination of a large range of leafing and flowering material 
belonging to the paradoxum-cylindricum complex shows that almost all 
the features mentioned by Marloth as characteristic of his E. cylindri- 
cum may vary. For the present at all events it seems wise to consider 
Marloth's E. cylindricum as one of the many forms which the com- 
pound facial process may assume in the protean E.paradorum. More 
intensive study may later justify the subdivision of E.paradozum into 
sub-species or varieties; but before this is possible much additional 
material as well as intensive field work will be necessary. 


In addition to Jacguim's type figure the following photographs of 
adult leaves have been published: 


(8) K. L. Davidson in Cape Agric. Journ. Vol 31, p. 176. Fig. 1. 
A compact form referred by Marloth to E.cylindricum. Fig. 
3. A loose form which matches well material recently obtained 
from Ceres and elsewhere. 
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(b) Marloth in S.A. Gardening and Country Life, Vol. 19, p. 325, 
Fig. 6. E.cylindricum Marl.; Fig. 7. E.paradozum. 


(6) Herre in Gartenfiora, Nov. 1933, p. 307. E. paradozum. 


(&) Troll in Vergl. Morph. der hêheren Pflanzen. AbD. 927. E. 
paradozum. 


Incertae and hybrid forms. 


In addition to the large amount of material of process bearing 
forms which has been assigned to the above species there remain for 
consideration several specimens the status of which is still in doubt. 


Incertae 


E.caudatum Marl ined. (R. Marloth No. 10469, in Nat. Herb. 
Pretoria.) 


In Dr. Marloth's herbarium there is a single, process bearing 
Eriospermum which does not match exactly any of the described species 
and to which Marloth has given the above manuscript name. 'The 
specimen consists of an ovate, glabrous, obtuse lamina about 3 em. 
long by 2 cm. wide bearing at its base a single curved, terete process 
3 cm. long by 2 mm. wide. 'The leaf sheath is 7 cm. long, the lower 
5 cm. being closely invested with the brown, membranous remains of 
the lesf sheaths of preceding seasons. The whole resembles closely 
the fertile leaf of an Ophioglossum. The specimen, which was the only 
one found, was collected in September 1921 near Zwartkoppies in the 
Ceres Karroo a few miles south of Karroopoort. 'The tuber is, unfor- 
tunately, missing. 


Juvenile leaves of E£. Bowieanum sometimes show a single, terete, 
basal process and then resemble the above specimen fairly closely 
except that they are only about one third the size. A single basal 
process is also occasionally found in juvenile leaves of E.proliferum. 


Because of considerable uncertainty as to the exact nature of this 
plant it is inadvisable to publish the species until further information 
has been obtained. It is hoped that collectors who are interested in 
Eriospermum will keep a look out for further specimens of this remark- 


able plant, as well as for leaves with more complex processes of which 
this may be a juvenile form. 
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Hybrid Forms. 


E. lanceaefolium Jacd x E.proliferum Baker. 
(— E.Marianae Marl. ined.) 


(a) R. Marloth No. 14905, in Nat. Herb. Pretoria. 


In May, 1931, Mrs. Marloth collected on a hill near Caledon Baths 
an Eriospermum which is of more than usual interest. Each of the 
two small tubers,. which were connected by a short stolon, bore a 
small, erect lamina the margins and lower surface of which were 
pilose while the upper surface bore a few, slender, horn-like processes. 
In June 1933 growing tubers were handed over by Mrs. Marloth to 
the Botany Department of the Stellenbosch University. On comparison 
with the sketch which Dr. Marloth had made in his notebook and 
with the dried leaf on the herbarium sheet the plant was found to 
have changed as follows during the two years which had elapsed since 
it was collected: 


1. 'The two tubers, which were still connected by a stolon about 
3 cm. long, had both increased somewhat in size and the older 
had developed more stolons. 


2. 'The two new leaves developed from the growing points of the 
 tubers were devoid of processes. 


3. 'The new leaf-blades were larger and less pubescent. 


Thus the leaves developed in 19383 were somewhat larger than 
those produced in 1931 and showed a reduction in the amount of 
pubescence and a complete suppression of facial processes. 


Although the specimen has been grown in Stellenbosch for over 
six years it has not flowered; but there has been a great increase in the 
number of tubers by means of underground stolons. Most of the 
leaves which developed each year were free from processes, though 
some showed a few green, horn-like outgrowths, or a few scattered 
thickenings of the upper surface each surmounted by a bristle-like 
hair. In 1939 all the leaves seen were completely devoid of processes. 


(D) Stel. Univ. Herb. No. 30543. 
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In June 1933 a single tuber, which had been collected in the same 
locality as Marl. 14205, was received from Mrs. Marloth. The tuber 
showed the remains of broken stolons and the flesh was pale reddish in 
colour in the older parts. 'The erect, oblong leaf-blade was 2.6 cm. 
long and 1.5 wide. Leaf-margin and petiole were reddish and pilose 
and there was also a little purple colour on the under side of the 
1amina. 'The upper surface of the lamina showed many slender horn- 
like processes each surmounted by a bristle-like hair. The length of 
these cylindrical processes varied from 1 mm. to 1 cm. and the 
breadth was about 0.5 mm. One was sectioned and was found to 
posses stomata and a slender conducting strand. 


In the same parcel as the above was a second leaf with slender, 
scattered processes, a detached leaf of E.proliferum and leaves which 
suggested immature leaves of E.lanceaefolium, the two latter the 
putative parents. 'The process-bearing tuber was planted and kept 
under observation. In 1938 a mass of small tubers with pale purple flesh 
had formed as the result of extensive stolon formation. 'The largest 
leaf bore several slender, bristle-pointed processes, but the remainder 
were either entirely destitute of processes or showed a few minute 
outgrowths each ending in a bristle-like hair. In 19389 one of the 
leaves showed over 20 short processes, a second leaf showed a few 
short, narrow thickenings of the upper leaf-surface terminating above 
in much reduced processes, while the remaining leaves were glabrous. 


1t is probable that all the above Caledon plants are of hybrid 
origin, the presumed parents being E.proliferum and E.lanceaefolium. 
If this supposition is correct the tendency to develop facial processes 
has apparently not been strongly inherited. Additional material of 
these interesting plants, from the same locality if possible, is greatly 
desired as well as inflorescences if available. Hybrid experiments 
involving the presumed parents may throw light on its origin and it 
is hoped that these will be begun shortly. 


(e) Stel. Dist. Herb. No. 1368. (In Herb. Univ. Stel) See Duthie 
Ann. Univ. Stel. Vol. TM, Sect. A, No. 3. 1924. D. 18, Pl. TV. ies, 8, 9. 


Tn May 1923 two tubers, bearing leaves with scattered horn-like 
processes, were found at the side of Hofmeyr Street, Stellenbosch, 
growing in sandy soil close to typical E.lanceaefolium. 'The tubers, 
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which were about 2 cm. across, were considerably larger than those 
from Caledon described above and showed no signs of stolon develop- 
ment. The erect blades, which were broadly obovate and oblanceolate, 
were 6 cm. by 2.3 cm. and 6.5 by 1.7 cm. respectively. The tukers were 
kept for several seasons and the later leaves showed little or no trace 
of processes. In a short account of these plants which was published 
in 1924 it was suggested that they might prove to be abnormal speci- 
mens of &.lanceaefolium, and that the reduction in the processes in 
the later formed leaves might be similar to the reduction in size of the 
processes of E. fasciculatum* when grown under abnormal conditions. 


In view of what is now known of the very similar plants from 
Caledon it seems more likely that here again we have a hybrid between 
E. proliferum Baker and E.lanceaefolium Jaca., both of which are of 
freguent occurrence in sandy soil on the Stellenbosch Flats and flower 
at the same time. The larger leaf and tuber and the lack of stolons 
of the Stellenbosch plant may be attributed to the fact that the strain 
of E. proliferum on. the Stellenbosch Flats forms a rather large tuber 
which does not produce stolons, while the strain which occurs in 
Caledon proliferates freely. 


*) The name E.tuberculatum was unfortunately printed in error for 
E.faseiculatum. 


n) 


(2) 
(3) 
(4) 


(5) 


(6) 


(7) 
(8 
(9 
(10) 


(11) 


(12) 
(13) 


(14) 


(15) 


(16) 
(17) 
(18) 


(19) 
(20) 
(21) 
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EXPLANATION OF PLATES. 


(A millimeter scale is shown beside each figure.) 


PIA TE! T 
Fig. 1. Eriospermum flowers. 


(a) E.paradozum. Little Namadgualand. 

(b) E. sp. Robertson. (Stel. Univ. Herb. No. 30629) 

(6) E. sp. cf E.ovale Marl. ined. 

(d) E.latifolium. Little Namadualand. 

(e) E. graminifolium. (Stel. Univ. Herb. No. 830527.) 
Fig. 2. E.papilliferum. Adult leaf. 


Fig. 3. E. appendiculatum. Lobed tuber and adult and juvenile 
leaves. 


Fig. 4. E. appendiculatum. Inflorescence. 
Fig. 5. £. paradozum. Lobed tuber with adult and juvenile leaves. 
ig. 6. Fruiting raceme with woolly seeds. &. pumilum Salter ms. 


PLATE II. E.folioliferum. 

Fig. 1. Little Namadaualand. (Stel. Univ. Herb. No. 30756.) 

Fif. 2. Lobed tuber with juvenile and adult leaf. Little Namadua- 
land. 

Fig. 3. Unlobed tuber with adult leaf. Little Namadualand. 

Fig. 4. Giant form. Little Namadualand. Adult leaf with many 
broad processes. Juvenile leaf with 2 processes, its sheath 
surrounded by that of the dry lamina (devoid of processes) 
of the preceding season. 'The one-half phyllotaxy is 
indicated by the position of the two juvenile laminae. 


PLATE TT. 
Fig. 1. &.alcicorne. Sutherland. (Marl. No. 9771.) 


Fig. 9. E. alcicorne. Form with two rows of simple, flattened 
processes. Near Matjesfontein. (Stel. Univ. Herb. No. 
80628) 


Fig. 3. E. alcicorne. Inflorescence. Near Matjesfontein. (Stel. Univ. 
Herb. No. 30742.) 

Fig. 4. E.alcicorne. Proliferating tuber with juvenile and adult 
leaves. Van Rhynsdorp. (Marl. No. 12926.) 

Fig. 5. E. proliferum. Adult leaf with smooth juvenile leaf of pre- 


ceding season still attached. Robertson. (Stel. Univ. Herb. 
No. 80775.) 
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PLATE IV. 
Fig. 1. E. Bowieanum. Adult leaf. Robertson. 
Fig. 9. E. Bowieanum. Adult and juvenile leaves. Robertson. 
Fig. 3. E. Bowieanum. Inflorescences. Robertson. 
Fig. 4. E. Bowieanum. Fruiting infiorescence, seen from above. 
Fig. 5. E. Dregei. Adult and juvenile leaf. 
Fig. 6. E. Dregei. Inflorescence. 

PLATE V. 
Fig. 1. E. multifidum. Adult leaf. 
Fig. 9. E. multifidum. Tuber with infiorescence. 
Fig. 3. E.cervicorne. Adult and juvenile leaves. (Marl. No. 13416.) 
Fig. 4. E.cervicorne. Adult leaf. (Stel. Univ. Herb. 20594.) 
Fig. 5. E.cervicorne. Inflorescence. 


PLATE VI. E.paradozrzwm. 


Fig. 1. Little Namadgualand. (Stel. Univ. Herb. No. 20586.) 
Fig. 9. Hex River Valley. (Marl. No. 18578) 

Fig. 3. Ceres Karroo. 

Fig. 4. Genadendal. (Stel. Univ. Herb. No. 830616.) 

Fig. 5. Bonnie Vale, Swellendam. (Marl. No. 18582.) 

Fig. 6. Bonnie Vale. Swellendam. (Marl. No. 18582.) 


PLATE VII EE. paradozum. 


Fig. 1. Leafing tuber and infiorescences. Malmesbury. (Bol. Herb. 
No. 19217.) 


Fig. 2. Inflorescence. Genadendal. (Stel. Univ. Herb. No. 30616) 
Fig. 3. Inflorescence. Bonnie Vale, Swellendam. (Marl. No. 18582.) 
Fig. 4. Infiorescence. Hex River Valley. (Marl. No. 185738) 


Fig. 5. Inflorescence. Little Namaagualand. ( Stel. Univ. Herp. No, 
30560.) 
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